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TO  THE  NORTH  MAGNETIC  POLE  AND  THROUGH  THE 
NORTH-WEST  PASSAGE/ 

By  CapUln  ROALD  AMUNDSEN. 

To  Sir  John  Franklin  must  l>e  given  the  honour  of  having  discovered 
the  North-West  Passage,  and  to  Admiral  Sir  Robert  McClure  that  of 
being  the  first  to  pass  through  it,  partly  in  his  vessel  the  Inrrstigator 
and  partly  on  foot.  On  the  foundations  laid  by  the  splendid  work  done 
and  the  rich  fund  of  experience  gained  by  English  navigators  in  these 
regions,  I  succeeded — in  the  track  of  Sir  James  Ross,  Dr.  John  Rae, 
.Admiral  Sir  Ijeopold  M’Clintock,  Sir  Allen  Young,  and  many  others — 
in  making  my  way  in  the  Gjba  to  the  region  around  the  Earth’s  north 
magnetic  pole,  and,  furthermore,  in  sailing  through  the  North-West 
Passage  in  its  entirety.  If  I  have  thus  been  the  first  to  sail  through 
the  Noith-West  Passage,  it  is  with  pleasure  that  I  share  the  honour  with 
those  brave  English  seamen — the  seamen  who  here,  ns  in  most  of  the 
other  parts  of  the  world,  have  taken  the  lead  and  shown  us  the  way. 

It  was  the  Norwegian  minister  to  England,  Dr.  Fridtjof  Nansen, 
who,  by  his  great  experience  and  his  many  good  counsels,  made  the 
Gjba  Expedition  what  it  was:  one  in  all  resjiects  well  planned  and 
excellently  equipped.  In  order  not  to  tiro  my  hearers.  I  will  give  in 
as  few  words  as  possible  the  earlier  history  of  the  expedition. 

The  scheme  of  the  Ojba  Expedition  I  had  a  w’elcome  opportunity  of 
laying  before  the  Norwegian  Geographical  Society  on  November  25,  1901. 
It  was  briefly  as  follows:  With  a  small  vessel  and  a  few  companions, 
to  penetrate  into  the  regions  around  the  Earth’s  north  magnetic  pole, 
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and  by  a  series  of  accurate  observations,  extending  over  a  period  of  two 
years,  to  relocate  the  pole  observed  by  Sir  James  Koss  in  1831,  and  also 
to  make  investigations  in  its  immediate  vicinity.  This  was  the  chief 
object  of  the  expedition. 

The  condition  of  the  ice  still  farther  west  allowing  of  it,  it  was 
furthermore  my  intention  to  attempt  to  sail  through  the  North-West 
I’assage  in  its  entire  extent,  this  being  a  problem  which  for  centuries 
had  defied  the  most  persistent  efforts.  I  chose  a  small  vessel,  M’ith 
the  view  to  be  better  able  to  pass  through  the  sounds  of  these  regions, 
which  are  narrow,  shallow,  and  generally  packed  with  ice.  In  preferring 
a  small  number  of  members  to  a  larger  one,  it  was— apart  from  want  of 
space — because,  in  the  event  of  such  a  misfortune  occurring  to  us  as  the 
loss  of  our  vessel,  it  would  be  easier  to  find  means  of  subsistence  for 
a  small  than  for  a  greater  number  of  men. 

My  undertaking,  as  soon  as  it  becanie  known,  awakened  great 
interest  in  very  wide  circles,  and  several  wealthy  men  came  forward 
and  supported  the  enterprise  with  donations.  It  would  take  too  lung 
to  name  all  the  persons  who  gave  the  expedition  pecuniary  support, 
but  I  must  in  respectful  gratitude  mention  the  names  of  their  Majesties 
King  Haakon  and  King  Oscar  II. 

The  vessel  of  the  Gjda  Ex])edition  was  built  in  Ilardanger  in  187‘J, 
and  was  my  only  contemporary  on  the  trip.  She  had  originally  l»eeu 
used  in  the  herring  fisheries  along  the  Norwegian  coast ;  later  she 
was  sold  to  Tromsd,  whence  she  sailerl  for  many  years  in  the  Arctic 
sealing  trade.  She  had  weathered  many  a  storm,  though  not  always 
scathless.  After  my  purchase  of  her,  I  had  a  small  petroleum  motor,  of 
3‘.*  indicated  horse-imwer,  put  into  her,  to  help  us  along  in  calm  weather. 
The  ice-sheathing,  which  before  only  reached  a  couple  of  planks  under 
the  water-line,  I  had  lengthened  right  down  to  the  keel ;  stout  cross¬ 
beams  were  put  into  the  hold  and  connected  with  massive  joints  to  the 
deck  and  keelson,  and  the  old  hemj)en  rigging  was  replaced  by  wire 
rigging. 

I  had  chosen  my  companions  by  degrees.  First  in  order  I  must 
mention  the  man  who  sacrificed  his  life  in  the  service  of  the  expedition, 
Gustav  duel  Wiik.  He  was  born  in  1878,  at  Horten,  and  thus  lived  to 
be  somewhat  over  twenty-seven  years  of  age.  From  six  weeks’  study 
shortly  before  the  departure  of  the  expedition,  at  the  Magnetic  Observa¬ 
tory  at  Potsdam,  where  he  j>articularly  studied  the  use  of  self-registering 
magnetic  instruments,  he  returned  with  the  most  excellent  testimonials 
for  industry  and  thoroughness.  I  had  a  good  opportunity  of  seeing, 
during  our  three  years  of  work  together,  that  these  testimonials  were 
not  exaggerated,  and  the  magnetic  data  we  brought  back  with  us  I 
owe,  in  the  first  instance,  to  this  young  man’s  painstaking  and  accurate 
labour.  In  addition  to  his  jtosition  as  assistant  in  the  meteorological 
oltservatioiis,  he  Mas  also  the  second  engineer.. 
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The  second  in  command  of  the  expetlition  wa.s  Lient.  Godfred 
Hansen,  of  the  Danish  navy,  Wn  in  Copenhagen  in  1875.  His  light- 
hearte<l  disposition  was  of  ahsolnte  l)enofit  to  us,  and  during  the 
tliree  years — more  tlian  throe  years — that  he  and  I  spent  together  in 
tlie  little  cabin  of  the  GJda,  6  X  ‘-t  feet,  I  became  more  and  more  attache*! 
to  him.  It  was  prophesied  l)eforc  our  departure  from  Norway,  that 
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within  a  year  w'C  should  not  lie  able  to  bear  the  sight  of  one  another; 
this  prophecy,  however,  wo  thoroughly  gave  the  lie  to,  and  I  almost 
tliink  we  could  have  managed  throe  years  more.  He  was  the  navigator 
of  the  expedition,  the  astronomer,  geologist,  surgeon,  photographer, 
electrician,  and  an  expert  in  dealing  with  our  explosives.  He  also 
]>layed  star-parts  as  meteorologist  and  magnetician.  Sergeant  Peder 
Ul8tv*‘dt  was  born  in  Sandsvar  in  1873.  Besides  being  first  engineer, 
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lie  was  also  our  nieteprulogist,  smith,  cluckmaker,  copper  aud  tinsmith, 
gunsmith,  etc.  I  knew  Ristvedt  before  I  engaged  him,  as  ho  had  taken 
part  as  assistant  in  my  first  expedition  in  the  Gjiia  in  1901.  I  was  thus 
aware  of  what  I  was  doing  when  I  secured  the  service  of  this  capable 
man  and  pleasant  companion.  Anton  Lund  was  the  first  mate  of  the 
expedition.  He  w-as  born  at  Tromsii  in  1864,  and  was  thus  the  oldest 
member  of  the  expedition.  He  had  sailed  from  his  earliest  youth  on 
our  Norwegian  sloops  to  the  Arctic  ocean,  and  was  consequently  an 
unusually  experienced  man  in  all  matters  connected  with  the  condition 
of  the  ice  and  navigation  through  it.  Ilelmer  Hansen  was  bom  in  the 
Vesteraal  islands  in  1870.  He  had  previously  been  a  jieasant,  fisherman, 
and  Arctic  navigator.  His  jiosition  was  that  of  second  mate,  and  ho  was 
careful  and  conscientious  in  all  that  he  did.  Last  of  all,  then,  comess 
the  cook,  Adolf  Henrik  Lindstnim,  bom  at  Hammerfest  in  1865.  He 
took  part  in  Sverdmp’s  expedition  in  the  Fram,  and  had  thus  extensive 
experience  as  an  Arctic  c<X)k.  I  will  confine  myself  to  informing 
you  that,  besides  providing  us  for  throe  years  with  excellently  prepared 
focxl,  served  to  the  minute,  he  voluntarily  filled  the  vacant  posts  of 
botanist  and  zcwlogist.  His  kitchen  work  ended,  he  was  pretty  sure  to 
be  seen  abroad  on  arctic  summer  evenings  with  his  botanical  cmilecting- 
Ikjx,  his  shotgun,  and  his  butterfly-net,  and  woe  to  the  flower,  bird,  or 
insect  which  came  bis  way!  After  this  dorcription  of  my  comrades,  I 
feel  snre  that  none  of  my  hearers  will  be  surprised  that  we  succeeded  in 
accomplishing  what  we  did. 

At  twelve  o’clock  on  the  night  l)etween  Juno  16  and  17,  190.'J,  wc 
cast  off,  and  the  Ojiia  was  towed  down  the  Christiania  fjord.  It  poured 
with  rain,  and  was  as  dark  as  in  a  8.ack.  Some  of  my  friends  tried  to 
console  me  by  saying  that  the  weather  was  much  the  same  w'hen  Nansen 
started  in  1893,  and  that  it  was  a  goexi  omen.  However,  I  had  never 
l>eeu  a  l>eliever  in  omens,  and  I  therefore  felt  myself,  in  spite  of  these 
auspicious  torrents,  very  unexjm  for  table  in  my  soaking  clothes.  At  six 
in  the  morning  w'e  entered  the  harbour  at  Horten,  where  we  took  our 
explosives  aboard.  At  eleven  in  the  forenoon  the  last  tie  which  bound 
us  to  home  was  broken,  for  the  tow-rope  snapped,  and  left  the  Gjoa  to 
her  own  fate.  We  were  then  just  outside  Farder  lighthouse.  After  the 
tug  had  given  us  the  projier  farewell  civilities,  it  stood  up  the  fjord 
again,  and  the  (f/oa,  by  her  own  exertions,  worked  her  way  slowly 
forwards  against  a  southerly  breeze.  The  voyage  across  the  Atlantic 
has  been  made  countless  times,  aud  does  not  offer  any  particular  interest. 
A  great  number  of  people  had,  indeed,  designed  this  ocean  as  the  Gjiia’s 
last  resting-place  ;  but,  in  spite  of  many  prophecies  and  many  warnings, 
our  good  little  Gjiia  quietly  and  calmly  worked  her  way  onwards,  giving 
not  a  moment’s  thought  to  all  the  wiseacres.  How  glorious  it  was  to 
have  exchanged  the  narrow  hot  streets  for  the  open  sea  I  and  not  only 
we  human  beings  enjoye<l  the  change,  but  our  dogs  likewise!  We  had. 
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I  aboulcl  explain,  six  dogs  with  us  which  had  taken  part  in  Sverdrup’s 
exi>edition,  and  they  seemed  to  enjoy  tlie  voyage  exceedingly,  running 
about  and  getting  into  as  much  mischief  as  was  to  be  attained.  Their 
spirits  were  particularly  high  on  rough  days,  as  then  they  had  an 
agreeable  change  in  their  otherwise  somewhat  monotonous  diet  (consist¬ 
ing  of  a  shxjktish  and  a  (^uart  of  water j,  in  tho  shape  of  the  delicious 
viands  sacrificed  to  them  by  my  seasick  companions. 

On  July  9  we  sighted  tho  first  ice,  in  the  vicinity  of  (’ape  Farewell, 
the  southern  extremity  of  Greenland,  and  on  the  11th  the  land  round 
tho  cjipe  itself  appeared  in  sight.  The  wind,  which  had  not  been  par¬ 
ticularly  favourable  t<i  us  uj)  to  this,  did  not  improve  now,  .and  our 
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voy,age  up  tho  whole  of  tho_  west  coast  of  Greenland  was  thus  one 
single  struggle  against  tho  ever-prevailing  north  wind.  Wc  had  to 
console  ourselves  with  the  proverb  that  “it  is  an  ill  wind  which  blow's 
nobody  any  good.”  Though  the  contrary  wind  from  tho  north  hindered 
our  progress,  it  at  any  rate  set  the  ice  in  motion  southwards,  and  made 
a  w.ay  for  us. 

Tho  voyage,  which  had  hitherto  been  somew’nat  monotonous,  Itecamc 
more  lively  on  tho  appeanance  of  the  ice.  Icebergs  of  varying  shape 
glided  past  us  and  took  captive  our  attention.  Now’  and  then  wo  made 
an  excursion  into  tho  drift-ice,  and  shot  some  of  the  beautiful  large 
bladder-nose  seal  that  were  lying  about  on  tho  higher  parts  of  the  ice. 
Both  men  and  dogs  were  longing  for  fresh  meat,  and  this  sealflesh 
l)rovided  us  w’ith  an  agreeable  change  in  our  menu. 

On  July  24  w’e  sighted  Disco  island,  and  tho  day  afterwards  anchored 
at  Godhavn,  whither  the  Royal  Danish  Greenland  Trading  Company 
had  been  kind  enough  to  bring  some  of  our  equijuuent  in  their  ships. 
Here  we  s|)ent  five  days,  enjoying  the  great  hospitality  of  the  inspector 
and  the  governor  of  the  colony.  After  having  taken  a  series  of 
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inaguctic  and  aiitr(niomical  observations,  and  shipped  all  our  things,  we 
left  the  place  on  July  31. 

On  August  8  we  reached  Holm  island,  whieh  marks  the  beginning 
of  the  redoubtable  Melville  bay.  The  ice  was  packed  close,  but,  how¬ 
ever,  proved  to  be  broken.  Wo  kept  cruising  backwards  and  forwards 
alongside  the  edge,  watching  for  an  op|x»rtunity  to  enter  it,  and  at 
last,  on  the  evening  of  the  10th,  it  so  far  slackened  that  we  were 
able  to  slip  in.  In  thick  fog,  we  wound  our  w’ay  about  through  fairly 
practicable  ice,  a  few  icebergs  now  and  then  breaking  up  the  dense 
masses  of  the  fog  with  the  strength  of  their  flashes,  calling  to  us  their 
own  warning.  On  August  13,  at  half-past  two  in  the  morning,  wo  saw 
the  last  of  this  fog,  the  Gjikt  quietly  and  calmly  gliding  out  of  the 
thick  masses,  which  had  surrounded  us  as  in  a  nightmare  for  several 
days,  into  a  new  world,  lighted  up  by  the  loveliest  sunshine,  and  with  a 
marvellously  beautiful  view.  In  the  east  we  saw  the  head  of  Melville 
bay  filled  with  impenetrable  icefields;  in  the  north  lay  the  fine  moun¬ 
tain  scenery  around  Capo  York,  beckoning  and  calling  to  us  in  the 
sunshine — the  feeling  was  overwhelming ;  before  us,  shining  in  blue 
and  white,  lay  the  huge  masses  of  drift-ice.  There  was  not  much  open 
water  to  bo  seen  from  the  masthead,  but  then  we  did  not  want  very 
much.  On  August  15  wo  reached  Dairy mple  rock,  where  two  Scotch 
captains,  Milne  and  Adams,  had  left  a  largish  depot  for  us.  Here  we 
fell  in  with  the  Danish  Literary  Greenland  Expedition,  and  spent  a  few 
lively  and  pleasant  hours  with  the  members  of  it.  On  August  17  wo 
continued  our  voyage,  and  bore  across  Baffin  bay,  in  sight  of  the  Carey 
islands.  It  was  lucky  for  us  that  wo  met  with  calm  weather  here,  for 
with  our  deeply  laden  vessel  a  storm  might  have  had  serious  conse¬ 
quences.  Besides  our  sky-scraping  deck  cargo,  there  were  on  the  top  of 
it  all  our  eighteen  dogs,  the  greater  number  of  which  had  been  8hi)>[K‘d 
at  Godhavn.  By  way  of  making  the  time  go  quicker,  they  had  divided 
themselves  into  two  about  equally  strong  sides,  and  from  time  to  time 
made  inroads  on  each  other’s  territory.  This  game,  needless  to  say,  was 
hardly  to  the  liking  of  the  man  who  happened  to  have  the  watch,  and 
many  a  round  oath  found  its  way  out  into  the  world.  On  August  20 
wo  stood  into  Lancaster  sound;  a  few  icebergs,  which  had  collected 
round  CajK)  Horsburgh,  and  some  slack  ice  stretched  straight  across  the 
sound.  We  kept  in  under  the  northern  shore.  The  land  made  an 
exceedingly  Ijarren  impression  ;  there  was  no  vegetation  to  be  seen,  and 
the  mountains  were  high  and  table-topped.  It  was,  however,  not  often 
that  we  were  able  to  see  land,  the  fog  for  the  most  part  being  thick  and 
heavy. 

On  August  22  we  reached  Beechey  island,  where  I  had  arranged  to 
stop  and  take  a  series  of  magnetic  observations,  which  were  to  decide 
our  future  course.  Before  the  departure  of  the  expedition,  several 
Itersons  more  interested  than  learned  in  terrestrial  magnetism  had 
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written  to  me,  pretending  by  a  aubtle  method,  which,  however,  they  did 
not  disclose,  to  have  discovered  tliat  the  magnetic  pole  had  moved,  with 
a  speed  of  I  don’t  knowhow  many  miles  in  the  year,  in  a  noi th-westerly 
direction,  and  was  now  on  Prince  Patrick’s  Land.  They  might  as  well 
have  said  in  the  moon  for  all  they  knew. 

lleechey  island  gives  a  barren  and  dismal  impression ;  and  par¬ 
ticularly  sad  are  the  ruins  of  the  house  erected  by  the  British  Govern¬ 
ment  for  the  succour  of  the  Franklin  Expe<lition.  Five  graves  did 
not  make  it  any  more  cheerful.  The  memorial  stone  to  Sir  John 
Franklin  was  the  only  thing  which  in  th«  Icjvst  brightened  all  this 
sadness — a  handsome  marble  tablet,  put  up  to  his  memory  by  his  faithful 
wife. 

The  magnetic  observations  indicated  the  pole  us  l)eing  in  a  .southerly 
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direction,  and  Prince  Patrick  Land  was  this  lime  left  in  peace.  We  left 
Beechey  island  on  the  24th,  and  sha|X!d  the  course  for  I’eel  sotiml, 
entering  those  waters  in  dense  fog.  The  ic-e  was  the  whole  time  fairly 
practicable,  and  we  met  only  loose  streams  which  presented  no  hindrance. 
At  Prescot  island  the  compass,  which  for  some  time  had  l>een  somewhat 
sluggish,  entirely  refused  to  act,  and  we  could  as  well  have  used  a  stick 
to  steer  by.  Navigation,  as  we  now  practised  it,  was  at  first  a  some¬ 
what  unfamiliar  proceeding,  and  when  one  watch  released  the  other, 
and  the  fog  lay  close  and  compact,  as  it  always  did,  strange  remarks 
might  have  been  heard.  “What  are  you  steering?”  would  ask  the 
relieving  watch,  in  a  cross  and  sleepy  tone.  “  Supposed  to  be  steering 
south,  but  ain’t  sure  we’re  not  going  north  ;  ”  and  as  he  handed  the  tiller 
to  the  other,  one  would  hear,  “  Steady — so.”  So  there  one  would  be 
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at  two  o’clock  iu  the  luoruing,  just  up  iix>u)  a  comfortable  warm  berth, 
the  fog  pouring  down  over  everything,  and  absolutely  nothing  to  be 
seen  in  any  direction,  and  one  was  to  steer  steady  !  This  was  certainly 
great  fun  ;  but  custom  is  a  remarkable  thing.  Within  a  short  time  we 
became  quite  at  home  even  with  this  sort  of  navigation,  and  we  made 
way.  On  August  28  we  passed  the  s|K)t  where  Sir  Allen  Young  was 
stopped  in  his  vessel  the  Pandora  by  imj>enetrable  ice.  Later  iu  the 
forenoon  the  western  entrance  to  Bellot  strait,  where  Sir  Ijeopold 
M’Clintock  in  vain  tried  to  get  through,  was  passed.  Now  began  our 
voyage  along  the  west  coast  of  Boothia  Felix — a  voyage  that  more  than 
once  looked  dark  for  us.  Wo  were  not  hindered  by  ice  to  any  great 
extent ;  the  land  lead  was,  as  a  rule,  so  wide  that  we  could  get  along 
without  difficulty  ;  but  that  which  was  worse  for  us  w'as  the  shoal  w'ater, 
the  constant  fog,  and  the  pitch-dark  nights.  On  August  31  we  struck 
ground  for  the  first  time.  The  weather,  however,  was  fine,  and  we  got 
off  without  injury.  In  the  evening  wo  anchored  off  a  low  island  to  wait 
for  daybreak,  for  I  no  longer  dared  to  go  on  now  that  the  nights  were 
so  dark,  and  in  such  foul  waters.  IIow  peaceful  everything  was  that 
evening !  It  was  an  unusually  dark  night  and  absolutely  calm,  and 
what  greally  increased  our  already  romantic  position  w’as  the  fact  that 
we — I  confess  it  openly  and  without  shame — had  no  idea  where  we 
were  !  The  land  had  been  mapped  in  winter,  and  many  of  the  small 
islands  which  we  came  across  were  not  marked  at  all,  the  snow  covering 
them  at  the  time  having  rendered  them  invisible.  All  was  so  peaceful, 
quiet,  and  »lm.  We  had  all  retired,  and  left  the  watch  to  one  of  the 
engineers  whose  turn  it  happened  to  be.  I  had  just  got  out  my  log  to 
enter  the  events  of  the  day,  when  I  was  suddenly  intorruj)tod  by  the 
cry  of  fire.  I  knew  what  this  meant  on  board  a  small  vessel  carrying 
7GU0  gallons  of  petroleum,  great  quantities  of  gunjwwder  and  explosives, 
and  whose  whole  hull  was,  besides,  saturated  with  tar.  We  were  all  up 
on  deck  in  less  time  than  it  takes  to  tell  it.  The  first  thing  that  met 
our  eyes  was  an  enormous  pillar  of  fire  rising  up  through  the  engine- 
room  skylight.  Things  didn’t  look  ireaceful  any  longer.  Wo  all  ran 
like  mad  for  vessel  and  life  !  The  engineer  on  watch  had  not  left  his 
post ;  ho  was  holding  out  bravely  down  below'  in  the  suffocating  smoke, 
trying  to  the  best  of  his  abilities  to  subdue  the  fire,  which  had  arisen  in 
some  cotton  permeated  with  petroleum.  This  was  Wiik.  We  succeeded 
by  united  exertions  in  becoming  master  of  the  fire,  and  got  off  without 
much  damage. 

The  evening  of  this  same  day  we  beat  up  under  an  islet  and  anchored 
there.  We  took  this  to  be  one  of  the  small  islands  lying  north  of  Malty 
island.  It  was  then  blowing  hard  and  night  coming  on.  At  four  the 
next  morning  w'e  weighed,  and  continued  our  course.  It  was  a  fine 
morning,  partially  clear,  and  w'ith  a  westerly  breeze.  I  was  at  the  tiller, 
and  niy  tw’o  comrades  were  hoisting  the  sails.  Suddenly  there  was 
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u  shock,  aud  we  struck  three  times.  All  expedieuts  to  get  oflf  were  in 
vain,  and  there  we  were  for  thirty  hours.  A  strong  breeze  blew  up 
from  the  north,  and  came  to  our  assistance,  and  under  crowded  sail 
we  succeeded  in  forcing  the  Gjoa  across  a  200-yard-long  bank,  aud  out 
into  comparatively  deep  water.  We  only  lost  our  false  keel;  but  from 
that  day  to  this  it  has  been  a  matter  of  wonder  to  me  that  human 
handiwork  could  have  withstood  the  treatment  which  the  Gjoa  under¬ 
went  on  that  occasion.  During  this  enforced  delay  we  got  a  determina¬ 
tion  for  position,  and  thus  knew  where  we  were.  Alxnit  midday  we 
cast  anchor  oft’  Caj»e  Christian  Frederik,  on  lloothia  Felix,  so  as  to  get 
things  a  little  in  order  after  grounding.  The  wind  was  then  slack 
and  off  shore.  At  eleven  in  the  evening,  it  suddenly  went  over  to  the 
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south-east,  and  blow  hard.  There  was  no  question,  in  the  darkness  aud 
the  shoal  aud  foul  sea  outside,  of  getting  under  wa}’.  There  was  only 
one  thing  to  lie  done,  and  that  was  to  pay  out  our  cables  to  the  bitter 
end  aud  await  results.  The  wind  soon  increased  to  a  gale,  the  seas  were 
high  aud  short,  shaking  our  chain  cables  violently.  The  land  did  not 
look  as  well  now  as  when  we  came  in  and  anchored  into  it  to  leeward. 
All  hands  were  on  deck,  and  getting  ready  for  the  stranding  which 
seemed  inevitable.  Each  man  had  had  his  work  allotted  to  him,  and  at 
the  moment  when  the  cables  gave  would  be  in  readiness  at  his  post. 
The  i^etroleum  motor  was  going  at  full  speed,  and  the  vessel  was  kept 
well  up  to  the  wind  and  sea,  by  which  means  I  hojied  to  ease  a  little  the 
violent  strain  on  the  cables.  ^Ve  had  anchored  at  midday  on  the  3rd, 
and  it  was  not  till  four  o’clock  on  the  8th  that  the  wind  dropped  suffi¬ 
ciently  for  us  to  got  out  again.  Then  another  drifting  night  in  pitch 


41*4 


TO  THE  NORTH  MAGNETIC  TOLE 


darkness  among  shoals  and  rocks,  and  then  at  last  r^ease.  It  is  iiu- 
possihlo  to  descrilie  the  well-being,  the  feeling  of  calm  and  safety, 
which  came  over  us  after  these  ten  days  of  ceaseless  lighting,  when  we 
dropped  anchor  on  September  9,  at  half-past  three  in  the  afternoon,  at  tlie 
hea»l  of  Petersen  bay,  in  King  William  Land.  Theie,  approachetl  by  a 
nan-ow  inlet,  lay  the  harbour  which  was  to  bo  our  place  of  sojourn  for 
two  years — “Gjoahavn,”  or  Gjda  harlwur.  A  fresh  laud  breeze  pre¬ 
vented  us  from  standing  in,  and  it  was  not  till  the  evening  of  the  1 2th 
that  it  fell  sufficiently  for  us  to  beat  up  against  it  and  drop  anchor, 
ow  we  could  breathe.  We  had  done  a  good  bit  of  work. 

“  Gjoahavn  ”  was  all  that  the  heart  could  desire,  small  and  land¬ 
locked.  Low  sandy  land,  covered  with  moss,  rose  gently  upwards  from 
all  sides,  until  it  reached  a  height  of  150  feet,  and  thus  formed  a 
sheltered  little  basin  where  we  could  lie  safe  and  snug.  The  day  after 
our  arrival  here  I  rowed  ashoru  with  my  instruments  to  ascertain  the 
state  of  the  magnetism  in  this  area,  and,  strange  as  it  may  sound,  we 
had  found  the  very  spot  which,  according  to  my  scheme,  w’as  the  most 
suitable  for  a  magnetic  station — about  a  hundred  nauticiil  miles  from  the 
magnetic  jxjlar  area.  There  was  no  longer  any  doubt;  this  would.be 
our  home  for  the  next  two  years.  The  time  after  this  was  very  busy. 
The  vessel  was  hauled  close  up  to  the  shore,  which  fell  abruptly  away, 
a  conveying  rope  rigged  to  the  masthead,  and  ail  our  provisions  passe«l 
ashore  by  means  of  it.  Everything  was  put  in  order,  and  the  house 
which  we  built  covered  over  with  a  sail. 

Then  came  the  observatories,  and  of  them  a  mushroom  growth  sprang 
up.  First  the  magnetic  variation  house,  then  a  dwelling-house  for  the 
meteorologist  and  magnetician,  the  two  latter  being  built  of  empty  pro¬ 
vision  cases  filled  with  sand.  After  that  came  the  house  for  the  absolute 
magnetic  observations ;  the  walls  were  built  of  blocks  of  snow,  and  the 
roof  made  out  of  thin  transparent  sailcloth.  Finally,  we  'built  the 
astronomical  observatory,  which  w’as  known  as  “  Uranienl)org,”  this  also 
being  of  snow,  with  a  sailcloth  roof.  Besides  all  tins  building,  we  had 
done  another  good  stroke  of  work  in  the  shape  of  killing  a  hundred 
reindeer,  and  we  had  thus  abundant  provisions  for  ourselves  and  our 
dogs  throughout  the  winter.  The  ice  formed  on  October  1  and  2. 
The  vessel  was  then  covered  with  a  winter  awning,  and  everything  got 
ready  to  receive  the  approaching  winter. 

On  October  29  the  first  Eskimo  made  their  appearance.  ExjHJctation 
on  this  point  had  always  run  high,  and  wo  had  talked  daily  about 
meeting  with  them.  Sir  John  Boss,  in  his  description  of  his  voyage, 
gives  the  word  “  Teima  ”  as  the  usual  salutation  between  white  man 
and  Eskimo ;  and  w'e  bad  therefore  carefully  laid  this  word  to  heart  in 
order  at  once  to  check  any  warlike  desires,  should  they  be  apparent. 
This  first  meeting  was  exceedingly  ridiculous,  and  is  one  of  our  liveliest 
reminiscences.  With  two  companions,  armed  to  the  teeth — namely. 
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Anton  Liind  and  Ilolmer  Ilanscu — I  started  off  to  meet  the  Kskiino, 
walking  first  myself,  witli  two  comrades  following  mo  at  about  three 
luces’  distance.  They  had  shouldered  their  guns,  and  had  such  a  fierce 
expression  on  their  faces  that  it  alone  would  have  been  enough  to  put 
a  warlike  detachment  to  flight,  to  say  nothing  of  the  five  unfortunate 
hlskimo  who  were  approaching  us.  The  step  and  set-up  of  my  detach¬ 
ment  were  unexceptionable.  Arrived  at  about  a  hundred  jiaces  from 
us,  the  Eskimo  stopped,  and  we,  not  wishing  to  sIkjw  less  strategic 
ability,  did  likewise.  Now,  I  thought,  is  the  moment  to  set  this  matter 
at  rest,  and  shouted  “  Teima  ”  at  the  top  of  my  voice.  It  did  not  seem 
to  affect  them  in  the  least,  and,  after  a  short  parley  among  themselves, 
they  recommenced  their  march  on  us.  They  were  five  in  numlier,  had 
formed  in  a  sort  of  fighting  line,  and  now  advanced  towards  us  smiling 
and  humming.  Two  of  them  had  their,  bows  firmly  secured  to  their 
backs,  and  the  three  others  were  apparently  unarmwl.  Wo  on  our  side, 
of  course,  reassumed  our  advance,  repeatedly  shouting,  “Teima,  teima,” 
and  the  Eskimo  answered,  but  with  quite  another  word,  namely, 

“  Manik-tu-mi.”  AV'o  now  approached  one  another  quickly,  and  finally 
ended  by  meeting.  It  was  a  remarkable  encounter.  The  Eskimo 
stroked  and  patted  us  both  in  front  and  behind,  all  shouting  “  Manik- 
tu-mi  ”  as  hard  as  they  could.  We,  true  to  our  original  plan  of 
campaign,  copied  our  adversaries,  and  shouted  and  howled,  patted  and 
slapped,  to  the  best  of  our  ability. 

They  were  fine  men,  these  Eskimo,  tall  and  strongly  built,  and  in 
their  appearance  reminded  me  more  of  Indians  than  of  Eskimo,  having 
the  redskin  tvj)e  of  comi)lexion ;  they  were,  moreover,  slim,  and,  iis  I 
said  before,  tall.  The  ordinary  broad  and  fleshy  Eskimo  nose  was  ex¬ 
changed  for  one  better  in  shape,  somewhat  hooked  ;  their  hair  was  cut 
short,  with  the  exception  of  a  small  crest  of  long  hair  which  stretched 
from  one  temple  round  the  nape  of  the  neck  to  the  other  temple.  We 
now  proceeded,  laughing  the  w'hole  time,  to  the  vessel.  These  Eskimo 
called  themselves  “  Ogluli  Eskimo,”  and  looked  upon  the  North  American 
coast  from  Hack  river  westw’ards  to  Adelaide  peninsula  as  their  hunting- 
fields.  Wo  made  many  good  friends  among  this  race,  but  it  was  not 
till  later,  when  we  met  with  the  “  Nechjilli  Eskimo,”  that  we  made 
inseparable  allies. 

On  November  2  the  permanent  station  began  its  work.  I  will  try, 
in  as  few  words  as  possible,  to  explain  terrestrial  magnetism  and  the  use 
of  our  magnetic  instruments. 

Terrestrial  magnetic  power  is,  with  regard  to  direction  and  force, 
different  on  every  point  of  the  surface  of  the  Earth,  nor  is  it  always  the 
same  in  one  and  the  same  place.  It  is  subject  to  regular  daily  and 
yearly  changes,  and,  similarly,  there  often  occur  iiTegular  more  or  less 
violent  disturbances.  Finally,  small  displacements  show  themselves 
from  year  to  year,  which  continue  in  the  same  manner  for  a  long  series 
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of  years.  All  this  has  been  discovered  through  observations  undertaken 
during  the  course  of  time  at  various  parts  of  the  surface  of  the  globe, 
partly  during  travels,  and  partly  by  permanent  stations.  A  careful 
study  of  all  the  available  material  which  had  been  actpiired  by  observa¬ 
tion  caused -the  great  German  mathematician  and  physicist,  Gauss,  in 
the  thirties  of  last  century,  to  form  a  theory  as  to  the  secpicnce  and 
varied  appearance  of  the  phenomena  of  terrestrial  magnetism  at  a  certain 
moment  of  time  according  to  the  geographical  latitude  and  longitude. 
It  thus  became  possible  to  construct  three  different  maps,  of  which  two 
show  the  direction  of  the  force,  and  the  third  its  strength.  The  reason 
why  two  maps  are  necessary  for  direction  is  because  the  direction  must 
be  given  both  in  relation  to  the  north  and  to  the  south  geographical  lino, 
and  in  proportion  to  the  horizontal  plane  of  a  place.  The  direction  of 
the  terrestrial  magnetic  force  in  relation  to  the  north-to-south  line  can 
be  observed  by  the  help  of  the  compass,  which,  as  we  know,  generally 
points  somewhat  east  or  west  of  this  same  north.  This  divergence  is 
called  the  variation  or  the  declination.  On  a  magnetic  map  lines  are 
drawn  which  show  the  direction  of  the  magnetic  needle  at  every  point 
of  the  Earth’s  surface.  These  lines,  which  are  called  magnetic  meri¬ 
dians,  converge  at  two  jwints — the  north  magnetic  pole,  on  the  Arctic 
coast  of  North  America,  and  the  south  magnetic  pole,  in  the  interior 
of  the  Antarctic  continent.  Each  of  the  lines  indicates,  as  will  be 
understood,  the  direction  one  would  go  if  he  followed  exactly  the 
direction  indicated  by  tlie  north  or  south  end  of  the  magnetic  needle. 
In  the  first  case,  one  would  at  length  arrive  at  the  north  magnetic 
pole ;  in  the  other,  at  the  south  magnetic  pole. 

If  a  magnetic  needle  be  placed  so  that  it  can  turn  on  an  axis 
through  its  centre  of  gravity — exactly  like  a  grindstone — the  lusHlle 
will  of  itself  adopt  a  diagonal  position  when  the  plane  of  revolution  is 
identical  with  the  direction  which  the  needle  of  a  compass  indiaites. 
An  instrument  of  the  kind  is  called  an  “  inclitorium,”  and  the  angle 
which  the  dipping-needle  forms  with  the  horizontal  plane  is  called 
the  magnetic  inclination  of  a  place.  Here,  in  our  parts,  the  north  end 
of  the  needle  points  down  towanls  the  earth ;  in  Australia,  on  the  con¬ 
trary,  it  is  the  southern  end  w'hich  dips.  At  the  north  magnetic  ])olo 
the  dipping-needle  assumes  a  vertical  position  with  its  north  end  down ; 
at  the  south  magnetic  ^xtle  it  assumes  a  vertical  ^Kmition  w’ith  its  south 
end  down.  The  inclination,  then,  at  both  their  jK>ints  is  90’,  and 
decreases  according  as  the  distance  becomes  greater  from  them.  On 
a  series  of  points  w'ithin  the  tropical  zone  the  inclination  is  0^ ;  that  is 
to  say,  the  dipping-needle  places  itself  exactly  horizontally,  ami  that 
line  which  we  may  imagine  us  drawn  through  all  these  points  is  called 
the  “  magnetic  equator.”  It  is  situated  partly  above,  partly  Itencath, 
the  Earth’s  geographical  equator. 

The  force  of  terrestrial  magnetism  works,  as  will  be  understood. 
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with  its  whole  strength  in  the  direction  given  by  the  dipping-needle, 
and  it  may  be  asked,  How  great  is  this  force  in  the  different  places? 
In  order  to  discover  this  we  must  imagine  the  force  dissolved  into  two 
parts,  one  part  working  horizontally,  and  one  part  working  vertically. 
It  is  evident  that  it  is  the  horizontal  part  of  the  force  which  causes  the 
needle  to  take  a  set  position,  and  if  we  know  all  about  this  force — 
“  horizontal  intensity,”  as  it  is  called — and  at  the  same  time  know  the 
inclination,  it  is  easy,  by  a  simple  c.alculation,  to  find  the  collective 
strength,  the  total  intensity.  For  the  determination  of  horizontal 
intensity  two  methods  are  adopted,  either  each  one  alone  or  preferably, 
for  the  sake  of  comparison,  simultaneously.  One  method  consists  in 
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placing  a  magnetic  bar  by  the  side  of  a  needle  at  a  given  distance  from 
it,  and  observing  how  many  degrees  the  needle  moves  away  from  its 
original  position.  It  is  clear  that  the  weaker  the  horizontal  intensity’ 
the  greater  the  oscillation  of  the  needle,  and  when  the  strength  of  the 
magnetic  bar  is  known,  it  is  possible,  by  the  aid  of  the  angle  of  oscil¬ 
lation  and  the  distance,  to  calculate  the  horizontal  intensity. 

The  other  method  is  to  note  the  time  of  oscillation  of  a  magnetic  bar 
siispendeil  by  a  thread  in  such  a  manner  that  it  can  revolve  in  the 
horizontal  plane.  When  the  magnet  is  allowed  to  be  at  rest,  it  sets, 
under  the  influence  of  horizontal  intensity,  in  the  direction  of  the  needle. 
Brought  out  of  equilibrium  by  a  little  push,  it  will  swing  backwards  and 
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forwards,  and  the  stronger  the  horizontal  intensity,  the  sooner  it  will 
come  to  rest  again,  or,  in  other  words,  the  shorter  will  be  the  time  of  each 
individual  oscillation.  When  the  sti’ength  of  the  oscillatorj'  magnet  is 
known,  and  observation  is  made  of  how  many  seconds  are  necessary  for 
an  oscillation,  the  horizontal  intensity  can  be  calculateil. 

Maps  are  constructed  to  give  an  idea  of  the  value  of  horizontal 
intensity,  expressed  in  so-called  electric  units,  on  the  difterent  parts  of 
the  Earth.  A  line  passes  through  all  the  places  where  the  horizontal 
intensity  is  the  same.  The  horizontal  intensity  decreases  towards  the 
magnetic  jsdes.  It  is,  therefore,  matter  of  conse(iuence  that  terrestrial 
magnetism  here,  where  the  inclination  is  t*o“,  acts  with  its  whole  strength 
vertically  downwards,  and  thus  cannot  have  any  effect  in  a  horizonbil 
direction. 

Although  the  magnetic  maps  are  very  dissimilar,  they  are  alike  "in 
one  respect,  namely,  that  the  magnetic  poles  are  the  points  of  mark  on 
the  surface  of  the  klarth,  and  it  is  obvious  that  magnetic  investi¬ 
gations  just  at  these  {mints,  or  in  their  immediate  vicinity,  must  l>e 
of  the  greatest  interest  to  the  science  of  tem-strial  magnetism.  The 
Ciauss  theory  by  no  means  solves  all  the  riddles  presented  by  the  {>heno- 
mcna  of  terrestrial  magnetism,  but  continual  efforts  are  being  made  to 
complete  these  riddles  by  the  collection  of  as  reliable  and  comiirehcnsive 
observations  as  it  is  {mssible  to  procure. 

The  magnetic  work  of  the  Gjoa  ox[)edition  is  intended  to  be  a  <K>n- 
tribution  to  this  object.  But  the  difficulties  were  not  small.  The  very 
fact  that  horizontal  intensitj’,  as  we  have  heard,  Inscomes,  in  the  vicinity 
of  the  magnetic  poles,  so  infinitesimally  small,  renders  necessary  extra¬ 
ordinary  {)recaution8  for  the  determination  of  this  itself,  as  welt  as  of 
the  variation.  Tlie  Ojoa  expedition's  et{uipment  of  instruments  was 
calculated  for  this  {uirpose.  The  magnets,  fourteen  in  number,  were 
chosen  with ‘great  care  in  Potsdam  just  Ijeforo  our  de{)arture.  The 
inclination  we  were  able  to  determine  by  the  help  of  three  inclinatoria  of 
viirying  construction,  and  for  the  determination  of  the  declination  w'e 
had  two  different  instruments. 

Added  to  these  were  a  set  of  self-registering  variation  apparatus ; 
that  is  to  say,  three  instruments  {lermanently  erected  in  a  dark  room, 
each  instrument  containing  a  small  magnetic  needle,  two  of  the  latter 
being  suspended  by  a  fine  quartz  thread,  the  third  oscillating  on  a  fine 
l)eariug  in  such  a  manner  that  the  needle  with  its  movements  followed 
the  declination,  the  second  the  horizontal  intensity,  and  the  third  the 
inclination,  oven  its  minutest  changes.  Each  needle  was  provided  with 
a  looking-glass,  which  reflected  the  light  from  a  lamp  on  to  a  drum 
covered  with  {diotographic  paper,  which,  by  means  of  clockwork,  made 
one  revolution  during  the  course  of  the  twenty-four  hours.  It  was 
arranged  so  that  the  reflection  from  each  of  the  three  needles  struck 
the  drum  at  different  heights,  and  caused  a  little  dark  spot ;  but  when 
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the  drum  with  it.s  paper  revolved,  each  of  these  spots  was  continued, 
forming  a  consecntive  dark  lino.  There  were  thus  three  dark  lines 
across  each  other  on  the  paper,  w’hen  after  the  lapse  of  twenty-four 
hours  it  was  taken  off. 

After  what  we  have  already  heard,  it  will  easily  he  understood  that  it 
would  not  have  done  to  select  the  ix)le  itself  for  a  permanent  observation 
station,  even  had  we  known  beforehand  its  exact  situation,  and  could 
have  foreseen  that  it  would  keep  immovable  on  one  of  the  sjime  spor. 
.\dvised  by  Prof.  Adolf  Schmidt,  I  therefore  decided  to  make  the  base 
station,  where  the  instruments  for  variation  were  to  Ite  erecte<l,  at  such 
a  distance  from  the  pole  that  the  inclination  would  be  al)out  89°.  This 
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requirement  was  fulfilled  by  Gjiiahavn,  which  accordingly  became  our 
headquarters.  We  constantly  made  excursions  hence  to  adjacent  parts 
of  tlie  counti  y,  and  right  in  to  Ikiothia  Felix,  where  I  succeeded  by  the 
help  of  declination  in  absolutely  proving  what  of  late  has  been  assumed 
on  theoretic  grounds,  namely,  that  the  magnetic  jiole  has  not  an 
immovable  and  stationary  situation,  but,  in  all  probability,  is  in  con¬ 
tinual  movement.  In  what  manner  this  movement  takes  jdace  our 
considerable  amount  of  material  acquired  by  observation  will,  w’hcn  it 
has  been  worked  out,  give  instructive  information. 

The  magnetic  observations  were  kept  going  day  and  night,  without 
interruption,  for  nineteen  months.  Meteorological  observations  were 
also  taken  the  whole  of  the  time.  Prof.  INIohn  had  equipped  the  expedi¬ 
tion  with  a  complete  sot  of  meteorological  instruments,  and  made  it  his 
business  that  the  meteorologist  of  the  expedition  should  receive  the  l»est 
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instruction.  The  meteorologist,  Dr.  Aksol  Steen,  was  ray  magnetic 
counsellor  at  home  in  Norway,  before  the  departure  of  the  expedition, 
and  many  a  good  bit  of  advice  did  he  give  me.  The  iistronomical 
equipment  was  for  the  greater  part  due  to  Prof.  Geelrauyden. 

The  Eskimo  came  and  went  now  as  often  as  they  liked,  and  in  a 
short  time  became  quite  at  homo  with  us.  Towards  Christmas  they  all 
disapi)eared,  with  the  exception  of  an  old  man,  Teraiu,  with  his  wife, 
Kaijoggolo,  and  little  son,  Nutara.  They  came  and  lived  with  us 
during  the  whole  of  the  coldest  part  of  the  winter,  the  rest  of  the  tril)e 
having  gone  westward  to  capture  seal. 

Christmas  was  now  approaching  with  nipid  steps,  and  countless 
preparations  were  made.  The  days  had  begun  to  l>e  shorter  and  the 
cold  sharper.  Then  came  Christmas  Eve,  the  first  on  board  the  Ojda. 
The  weather  was  splendid,  absolutely  still,  and  sparklingly  bright. 
The  thermometer  —40°  Fahr.  (  — 40°  C.).  And  what  a  Christmas  Eve 
it  was  out  here!  Was  not  heaven  itself  sending  us  a  greeting?  The 
most  glorious  aurora  we  had  yet  seen  lighted  up  the  entire  sky,  in 
chasing  rays  from  the  horizon  towards  the  zenith.  The  rays  seemed  to 
l)e  racing  one  another,  racing  to  see  which  would  bo  the  first  in  the  wild 
chase.  Then  they  all  suddenly  unite,  as  if  at  a  given  signal,  and  change 
into  the  shape  of  a  soft,  delicately-formed  ribbon,  twisting  in  light  and 
graceful  movements.  It  is  as  if  ihe  unquiet  beams  had  now  sought  rest. 
Are  they,  perhaps,  thinking  of  something  new?  Then  suddenly  the 
beautiful  ribbon  is,  as  it  were,  torn  in  many  pieces.  Again  begins  the 
chase,  again  the  wild  flight.  It  is  difficult  to  imagine  what  the  next 
step  will  be.  It  seems  as  if  the  zenith  w’ould  now  be  chosen  as  the 
central  point  for  the  whole  movement.  And  so  it  is.  Suddenly,  as  if 
by  magic,  the  most  glorious  corona  streams  forth  from  it. 

Christmas  goes,  the  New  Year  comes.  The  many  holidays  have 
already  begun  to  tire  us,  and  wo  take  up  our  work  again  with  pleasure. 
The  first  item  on  our  programme  is  the  equipment  for  my  approaching 
sledge  journey  to  the  immediate  area  of  the  magnetic  pole.  The  original 
plan  was  that  I  should  make  this  expedition  with  one  eompanion  and 
provisions  for  throe  months,  supported  by  a  relieving  expedition  under 
Lieut.  Hansen  with  one  man.  There  were  consequently  four  of  us  who 
were  obliged  to  have  their  things  in  order  by  a  certain  date.  In 
one  thing  there  was  a  general  consensus  of  opinion,  namely,  that 
Eskimo  fur  garments  were  the  most  suitable  for  this  climate.  Wo  had, 
therefore,  taken  time  by  the  forelock  and  bartered  with  the  Eskimo 
for  the  lightest  and  finest  reindeer-skin  clothing  wo  could  get.  After 
many  small  trials,  too,  we  all  agreed  that  snow'-huts  were  far  sufjerior 
to  tents  when  the  temperature  was  below  —22°  Fahr.  (  —  30°  C.).  I 
therefore  started  a  class,  with  old  Teraiu — the  Eskimo  who  stayed  with 
us,  with  bis  family — as  teacher.  W’^e  all  four  joined,  and  now  built  a 
snow  hut  regularly  over}’  forenoon.  Sometimes  one  of  us  was  master 
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builder  and  the  others  masons,  sometimes  the  other.  Old  Teraiu,  who 
could  not  understand  what  wo  were  building  all  these  huts  for,  shook 
his  head  pensively,  evidently  in  the  conviction  that  we  had  taken 
leave  of  our  senses.  Sometimes  he  would  throw  out  his  arms  to  in¬ 
dicate  the  overwhelming  number  of  houses,  and  exclaim,  “  Iglu  amichjui 
— amichjui — amichjui  1  ”  Which  moans,  “  This  is  a  dreadful  lot  of 
houses.”  But  in  this,  too,  we  arrived  at  what  wo  wanted  ;  we  became 
at  last  good  snow  builders. 


niTKBIOR  OF  SNOW-HUT. 

On  February  29  wo  took  our  sledges  up  on  to  the  heights  in  order  to 
bo  ready  for  a  start  the  next  morning.  The  day  for  the  beginning  of 
our  sledge-journey  broke  clear  and  still.  The  temperaiuro  was  not 
exactly  summery,  the  thermometer  reading  nearly  —  64°  Fahr.  (  —  5.'}°  C.). 

One  sledge  had  a  team  of  seven,  mostly  young  dogs,  for  we  had 
lost  all  the  others  during  the  course  of  the  winter  from  one  or  other 
mysterious  disease :  the  other  sledge  was  hauled  by  three  men.  Wo 
found  it  difficult  to  make  any  way ;  the  sledges  ran  badly.  The  snow 
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in  this  severe  cold  was  like  sand,  and  advance  very  heavy.  After 
terrible  labonr  we  made  4  miles  the  first  day.  Before  wo  could  go  to 
rest  we  had  to  build  our  house.  Thanks  to  the  many  huts  wo  had  built 
Isjfore  that  winter,  we  did  this  fairly  quickly — in  about  an  hour  and  a 
half.  The  temperature,  which  had  sunk  to  about  —  70'’  Fahr.  (  —  57°  C.), 
did  not  tempt  us  to  be  out  longer  than  was  al)8olutoly  necessary.  As 
soon,  therefore,  as  we  had  finished  the  hut,  wo  went  in  and  walled  up 
the  entrance  with  a  large  block  of  snow.  The  cooking  apparatus  was 
set  going,  .and  it  was  soon  warm  and  cosy  in  our  little  snow-house.  In 
spite  of  the  low  temperatare — about  —77°  Fahr.  (  —  62°  C.)— the  lowest 
wo  observed,  we  sjient  in  all  respects  a  comfortable  night.  The  next 
day,  after  ceaseless  toil  from  morning  to  evening,  we  managed  to  cover 
3^  miles.  I  realized  now  that  this  sort  of  thing  was  not  goo<l  enough, 
and  decided  to  make  the  depot  where  we  were,  return  to  the  vessel,  and 
wait  for  warmer  weather. 

On  March  16  1  again  made  another  attempt  to  move  this  dejWit  some¬ 
what  farther  out.  It  was  on  this  trip  that  we  first  met  with  the 
Nechjilli  Eskimo,  and  accompanied  them  homo  to  their  snow-huts, 
which  lay  among  the  pressure  ridges  in  Rae  strait.  Our  first  meeting 
with  this  tril)e  was  thoroughly  friendly  and  hearty.  Their  camps  con¬ 
sisted  of  sixteen  snow-huts,  inhabited  by  about  a  hundred  people.  In 
appearance  and  dress,  they  were  exactly  like  our  former  friends  the 
Ogluli  Eskimo. 

When  my  companion  and  I  were  about  to  begin  to  build  our  house  of 
snow,  they  all  came  and  gave  us  to  understand  that  they  wished  to  help 
us.  We  gladly  left  the  work  to  them,  and  after  the  lapse  of  half  an 
hour  our  hut  was  completely  finished.  The  following  morning  occurred 
a  scene  which  very  clearly  shows  in  what  respect  the  whites  are  held 
among  these  savages.  From  our  earlier  Eskimo  friends,  the  Ogluli 
Eskimo,  we  had  learned  that  the  word  “  miki”  meant  a  dog.  As  all  our 
dogs  were  young  and  not  up  to  much  work,  I  asked  one  of  our  now 
friends — a  man  named  Attikleura,  who  appeared  to  bo  the  chief  of  the 
tribe — to  lend  me  his  dogs  the  next  day.  He  thought  a  good  deal  when 
I  asked  him  to  do  this,  looked  at  me,  and  smiled  faintly,  but  made  no 
.answer.  I,  however,  did  not  give  in,  but  repeated  my  request.  Ho 
nodded  his  head,  and  wo  did  not  mention  the  matter  again,  as  I  now 
considered  it  settled.  When  I  came  out  of  the  hut  in  the  morning, 
Attikleura’s  little  son  was  standing  near  the  door.  I  did  not  take  mueh 
notice  of  him,  but  went  on  to  his  father’s  hut  to  ask  what  had  become  of 
the  dogs.  I  naturally  used  the  word  “  miki  ”  which  I  had  learned. 
He  looked  at  me  in  astonishment,  and  made  me  understand  that  I  had 
got  his  “  miki.”  As  I  persistently  denied  this,  he  made  signs  to  mo 
that  we  should  go  out.  He  went  straight  over  to  his  little  boy,  pointed 
to  him,  and  faid,  “  Ona  mikaga,”  which  is  to  say,  “  Here  is  my  boy.” 
Now  everything  was  clear  to  mo.  “  Miki  ”  did  not  mean  with  this 
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trilHj  “  dog,”  but  “  child.”  So  groat  was  then  their  fear  of  ns  that  he  had 
without  demur  given  his  son  away.  I  let  him  understand  that  I  had 
made  a  mistake;  the  whole  thing  ended  hy  hearty  laughter  on  both 
sides. 

After  two  days’  march  wo  came  across,  at  Matty  island,  a  small 
camp,  consisting  of  six  huts.  Those  belonged  to  some  Ichjuachtorvik 
Eskimo,  as  they  callotl  themselves,  who  were  from  the  oast  coast  of  Boothia 
Felix,  near  the  place  where  Ross  wintered  in  the  Victorij.  These  people 
made  a  very  had  impression  on  mo,  and  I  said  to  my  companion  in  the 
evening  that  wo  had  l)ottcr  lash  everything  securely  on  the  slcilges, 
and  lot  the  dogs  sloop  near  them.  In  the  morning  when  it  was  time  to 
start  wo  missed  a  saw,  an  axe,  ami  a  knife.  I  made  the  Eskimo  under¬ 
stand  that  they  must  return  the  stolen  articles,  hut  they  protende«l  that 
they  ha<l  no  knowloilgo  of  the  matter.  After  addressing  myself  to  them 
two  or  three  times  in  vain,  I  grew  tired  of  it,  and  got  out  one  of  our 
carbines.  I  then  explainetl  to  them  as  well  as  I  could  that  I  know  who 
the  thieves  were,  and  that  I  would  shoot  them  if  the  articles  were  not 
given  hack.  This  worked.  The  things  wore  returned  in  a  hurry.  I 
did  not  dare  to  make  any  dopdt  in  the  neighbourhood  of  these  thieves, 
hut  retraced  my  steps,  and  confided  everything  to  the  care  of  our  new 
friends,  the  Nechjilli  Eskimo.  I  was  never  disappointed  in  the  con¬ 
fidence  I  placed  in  these  people;  they  were  what  they  appoare^l  to  ho 
from  the  very  first  moment — thoroughly  honest.  Qiiite  a  crowd  of  them 
joined  company  with  us,  and  returned  to  the  Gjoa,  staying  with  us  for 
a  few  days. 

On  April  6  I  started  off"  with  Sergeant  Pedcr  Ristvedt  to  make 
magnetic  investigations  in  the  vicinity  of  the  polo.  We  wore  equipped 
for  three  months,  hut  our  nine  dogs  wore  not  equal  to  drawing  the 
heavily  loaded  sledges.  Wo  had  a  couple  of  Eskimo  with  us  who  were 
going  out  to  capture  seal.  It  was  a  lovely  day,  and  curious  as  it 
may  sound,  felt  quite  summer-like  with  a  temperature  of  —22^  Fahr. 
(  C.).  We  had,  of  course,  been  used  to  a  much  lower  temperature 

during  the  two  preceding  months,  February  giving  an  average  of  about 
—  45’  Fahr.  (  —  43’  C.).  This  was  the  reason  why  wo  porspire<l  as 
if  wo  were  in  the  tropics  that  day  with  its  —22’.  Wo  had  to  throw  oft' 
garment  after  garment,  and  only  stopped  when  modesty  demanded 
it  of  us.  This  sledge  trip  was  not  very  successful.  An  injury  to  ray 
leg,  which  I  incurred,  kept  rao  lying  in  my  bag  for  a  week.  I  had, 
however,  the  satisfaction  of  getting  as  close  to  the  polo  as  was  necessary. 
Wo  had  been  obliged  on  our  way  to  cache  one  of  our  sledges,  and  pro¬ 
visions  for  a  month,  in  order  to  hasten  our  advance.  This  was,  un¬ 
luckily,  in  the  neighbourhood  of  the  Ichjuachtorvik  Eskimo  hunting 
grounds.  When  wo  came  hack  to  fetch  our  things,  everything,  with  the 
exception  of  10  lbs.  of  pommican,  had  been  stolen.  Wo  were  thus 
obliged  to  return  homo  after  only  two  months’  alrsenco. 
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In  the  beginning  of  June,  large  niiinbcrs  of  Eskimo  appeared  at  the 
ship  with  blubber  and  skins  of  seals  for  sale  which  they  had  caught  during 
the  course  of  the  winter  months.  We  paid  them  in  wood  and  iron.  In 
the  middle  of  July  most  of  them  loft  us  again,  to  hunt  reindeer  and  catch 
salmon  in  different  directions.  In  the  summer  of  1904,  Lieut.  Hanson 
went  a  rowing  expedition  with  one  man  to  Cape  Crozier,  about  100  miles 
distant,  to  put  down  a  large  depot.  The  latter  was  for  use  on  his 
sledge-journey  to  the  east  coast  of  Victoria  land,  planned  for  the  spring 
of  1905.  Gustav  Wiik  had  all  this  time  had  solo  charge  of  the  magnetic 
observations  of  the  station,  and  had  done  excellent  work.  The  summer 
was  short  and  cheerless.  The  vessel  slipped  the  ice  on  July  22.  Of 
binls  of  passage  we  saw  swans,  geese,  loons,  ducks,  eiders,  and  many 
small  birds.  The  ptarmigan  came  in  March  and  went  in  November, 
the  only  stationary  animals  were  the  Arctic  fox,  the  stoat,  and  the 
lemming.  The  vegetation  was  rich,  and  largo  tracts  were  to  bo  seen 
quite  covered  with  flowers.  There  were  butterflies,  flies,  and  some  other 
insects,  not  to  omit  several  milliards  of  gnats.  The  winter  set  in  some¬ 
what  earlier  this  year  than  the  preceding  one,  and  the  ice  formed  a  week 
sooner.  The  reindeer,  of  which  there  had  been  great  numbers  the 
previous  autumn,  wei’e  this  year  very  seldom  to  be  seen.  The  whole  of 
our  winter  provision  thus  consisted  in  1904  of  only  twenty  deer,  and 
these  we  had  shot  far  inland,  whereas,  in  1903,  we  could  have  killed  as 
many  as  we  liked  quite  close  to  the  vessel.  However,  the  Eskimo,  who 
had  spent  the  summer  reindeer-hunting  in  Northern  America,  brought  us 
a  quantity  of  venison,  and  from  other  quarters  we  procured  salmon,  cod, 
and  trout,  so  that  we  were  well  provided  for  the  next  winter  too.  In 
tlio  middle  of  October  the  Eskimo  returned  from  their  summer  excursions, 
and  then  visited  us  in  great  numbers,  but  went  off  again  to  fish  before 
the  darkest  part  of  the  winter  set  in.  Towards  Christmas  they  returned 
to  the  vessel,  and  we  then  had  the  pleasure  of  their  company  for  nearly 
two  months.  On  November  20  we  had  a  visit  from  an  Eskimo  family 
of  a  quite  strange  tribe.  They  proved  to  bo  Kinepatu  Eskimo  from 
Chesterfield  inlet,  near  Hudson  bay.  The  man’s  name  was  Atagala. 
He  knew  English  sufficiently  to  explain  that  near  where  he  lived  two 
large  vessels  were  lying.  For  an  old  Mauser  rifle  and  four  hundred 
cartridges  he  undertook  to  take  a  mail  down  to  them  and  return  with  an 
answer,  about  1500  miles.  On  May  20,  the  next  year,  a  sledge-team  of 
ten  dogs  swung  into  our  harbour.  It  was  Atagala.  He  brought  us  a 
mail  from  the  Arctic,  a  ship  belonging  to  the  Canadian  government, 
which  w'as  wintering  at  Cape  Fullerton,  in  Hudson  bay.  She  had 
originally  been  the  Oaww,  and  was  built  by  the  German  South  Polar 
Expedition,  but  was  now  out  to  inspect  and  choose  suitable  spots  for 
small  garrisons.  Major  Moodie  was  in  chief  command,  and  Captain 
Bernier  in  command  of  the  ship.  An  American  whaler,  the  Era,  was 
also  wintering  at  the  same  place.  Captain  Comer,  of  the  Era,  and 
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Major  Moodiu  scut  me  ton  uledgo-dogs,  as  I  had  written  to  the  former, 
telling  them  that  the  greater  number  of  our  dogs  had  died  in  the  course 
of  the  first  winter. 

During  our  seventceu  months’  intercourse  with  the  Noehjilli  Eskimo 
wo  became  by  degrees  so  intimate  with  some  of  them  that  they  little 
by  little  lost  the  mistinist  they  usually  have  for  strangers,  and  showed 
us  complete  confidence.  We,  however,  never  really  acquired  their 
language,  and,  consequently,  could  not'  thoroughly  understand  their  life. 
What  I  have  to  toll  about  them,  however,  is  based  partly  on  careful 
observation,  and  partly  on  information  from  the  Eskimo  themselves,  and 
this  being  the  case,  I  venture  to  think  that  my  information  regarding 
one  of  the  most  interesting  and  least-known  races  of  the  world  is  correct. 


ESKIMO  nUILDING  SNOW-HUTS. 


*  What  adds  greatly  to  the  value  of  these  searches  is  the  series  of  splendid 

photographs  taken  by  Lieut.  Hausen  during  our  sojourn  in  those  parts. 

Ncchjilli,  which  the  Nechjilli  Eskimo  look  upon  as  their  home,  arc 
the  banks  of  the  great  Willerstcd  lake  on  Boothia  isthmus,  and  of  the 
little  bit  of  river  which  flows  from  the  lake  into  the  sea.  Unfortunately, 
we  never  had  time  to  pay  them  a  visit,  but  from  the  Eskimo’s  often 
repeated  descriptions  I  know  what  the  country  looks  like,  and  what  their 
life  is  there.  From  the  time  the  ice  breaks  up  in  Juno  or  July  to 
January  or  February  the  next  year,  it  is  here  that  they  live — in  summer 
in  their  tents,  and,  when  the  snow  falls,  in  their  snow-houses.  Often  in 
transition  periods,  from  winter  to  summer  and  summer  to  winter,  when 
the  snow — as  it  is  in  the  month  of  June  — is  too  waterlogged  to  be  used 
for  the  building  of  entire  snow-huts,  they  are  obliged  to  use  a  construc¬ 
tion  the  walls  of  which  consist  of  snow  and  the  roof  of  skins,  a 
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combination  of  snowhut  and  tent ;  or,  as  often  happens  in  September, 
when  the  cold  strikes  in  and  the  lakes  freeze  before  the  snow  comes, 
they  are  obliged  to  construct  a  building  of  ice  with  a  skin  roof. 

When  an  Eskimo  is  about  to  build  a  snow  house,  he  is  always  careful 
first  to  consult  his  “  hervond.”  This  is  simply  a  stick  of  stiaighteued 
norn  taken  from  the  antlers  of  the  reindeer.  At  the  lower  end  it  has  a 
fei  rule  of  musk-ox  bone,  and  at  the  upi)er  a  handle  of  reindeer  bone. 
It  is  about  a  yard  long.  With  his  keen  glance  he  now  scans  the  country, 
and  at  the  place  which  pleases  him  best  thrusts  his  “  hervond  ”  into  the 
snow,  lie  does  this  in  order  to  find  out  its  quality,  for  it  is  as  important 
for  an  Eskimo  to  find  good  snow  for  his  building  as  it  is  for  a  bricklayer 
to  have  lime  for  his  stone.  A  very  long  experience  is  required  in  order 
to  test  the  snow  in  this  manner,  and,  when  several  Eskimo  are  together, 
it  is  a  task  generally  left  to  the  oldest  ones.  The  most  suitable  snow  is 
that  of  a  solid  and  compact  kind,  with  a  supeiincumbent  layer  of  loose 
snow,  about  a  foot  in  dejdh.  Kor  must  the  underlying  snow  be  too  h:»rd, 
or  it  will  be  difficult  to  cut  out  the  blocks.  The  site  once  chosen,  the 
upper  loose  snow  is  shovelled  away,  and  is  laid  round  the  simt  where  the 
house  is  to  be.  When  the  underlying  hard  layer  is  laid  bare,  the  builder 
begins  with  his  knife — which  is  usually  long-bladed  and  long-handled — 
to  cut  out  and  build  up  the  blocks.  Tlie  house  is  constructed  from 
inside,  and  the  blocks  are  cut  exclusively  from  the  building  site :  it  is 
seldom  that  an  Eskimo  has  resort  to  the  snow  outside.  The  blocks  are 
cut  out  of  snow  wdth  a  high  edge,  and  that  is  the  reason  why  the  site 
can  contain  sufficient  material.  The  hut  is  built  spirally,  in  such  a  way 
that  the  succeeding  block  is  always  supported  on  a  preceding  one,  and 
in  shape  much  resembled  a  large  beehive.  Our  greatest  difficulty  >vas 
always  when  we  had  to  decrease  and  build  the  roof.  The  blocks  are 
then  placetl  in  a  very  inclined  position,  one  may  say  almost  rocking. 
But  the  Eskimo  are  born  to  this  way  of  building.  Where  one  of  them 
puts  the  block  there  it  stays,  even  if  it  forms  an  angle  of  45'’  with  the 
horizontal  plane.  The  structure  is  completed  by  a  little,  dexterously 
placetl,  I)lug  of  snow  in  the  apex  of  the  roof.  After  the  house  is 
up,  there  w'ill  be  a  mass  of  refuse  snow  lying  inside  it.  With  this 
the  sleeping-bench  and  tirejdaco  are  made.  IMeanwhile,  the  lady  of 
the  house  has  not  lK;en  without  occupation  outside.  The  loose  snow, 
which  was  shovelled  aw’ay  at  the  beginning,  she  uses  to  caulk  all  the 
holes  and  cracks  with,  and  if  she  has  any  to  spare  she  throws  it  over  the 
entire  house,  which  helps  a  very  great  deal  in  making  it  warm  and 
draughtless.  When  all  is  finished  imide,  an  aperture  is  cut  in  the  wall 
of  the  same  height  as  the  bench.  The  man  comes  out  and  the  woman 
takes  his  place.  Firatof  all,  the  large  watertight  kayak-skin  is  handed 
in  and  is  spread  over  the  entire  bench ;  then  comes  the  turn  of  all  the 
reindeer-skins — soft,  large,  and  warm ;  then  the  rest  of  the  effects,  such 
as  cooking-utensils,  a  drying-grill,  blubber  fur  the  lamp,  and  a  number 
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of  other  thiugs  which  the  h^skimo  iiud  indispenBahle.  Whoa  all  this  ia 
done,  the  housewife  is  walled  in.  It  will  be  asked,  What  was  this 
iinuiured  lady  doing  inside  the  hut?  Perhaps  it  will  not  be  indiscreet 
of  me  to  poke  a  little  hole  in  the  wall  and  peep  in.  In  the  name  of 
knowledge  everything  is  permissible,  so  with  a  “  ski  ”  staff,  which  I 
happened  to  have  with  mo,  I  made  a  hole  in  the  wall  and  opened  a  way 
into  the  sight  of  this  mysterious  interior. 

The  first  thing  she  does  is  to  put  the  lamp  in  place  and  make  a  fire. 
After  that  she  fills  the  cooking-pot  with  snow,  and  hangs  it  over  the 
flames  to  melt  into  water  for  her  thirsty  husband.  As  soon  as  she  is 
satisfied  that  the  lamp-flame  is  burning  to  its  greatest  extent,  she  turns 
her  attention  to  arranging  other  things,  the  sleeping-bench  is  levelled 
and  flattened,  reindeer-skins  placed  in  order  on  it,  and  everything  made 
us  eomfortablo  and  cosy  as  ixtssiblo.  All  being  arranged,  she  seats 
herself  before  the  fireplace  and  seems  to  be  particularly  anxious  to  make 
the  fire  burn  as  brightly  and  give  out  as  much  heat  as  pt)88ible.  Now  I 
understand  why  it  is  she  is  walled  up  in  this  house — in  order  to  warm 
it  and  make  the  blocks  of  snow  sink,  so  that  the  whole  will  form  a  close 
and  compact  wall.  But  she  will  certainly  not  succeed  in  this  if  I  con¬ 
tinued  at  my  peeping,  so  I  fill  it  up  again  and  take  myself  off.  Mean¬ 
while,  the  man  has  built  the  passage,  9  to  12  feet  in  length,  which  leads 
into  the  house.  But  ho  will  certainly  not  dare  to  make  a  hole  in  the 
wall  and  put  it  in  communication  with  the  interior  of  the  hou.se  before 
ho  receives  higher  orders  from  his  better  half.  lie  amuses  himself 
meanwhile  with  his  friends,  who  are  in  a  similar  situation,  and  whiles 
away  the  time  in  joking  and  conversation.  They  are  a  fine  group  of 
men  who  are  standing  there,  ranging  tall,  from  .'i  feet  9  inches  to  G  feet, 
though  there  are  some  short  ones  among  them.  They  are  powerfully 
built,  the  life  they  lead  inducing  all-round  development.  The  ladies’ 
pellucid  voices  are  now  heard,  and  the  expectant  husbands  can  complete 
their  structures  by  knocking  a  hole  through  the  wall  from  the  passage 
to  the  hut. 

Let  us  now  j)ay  a  visit  to  one  of  these  camps,  and  see  what  Eskimo 
life  is  hero  in  these  burrows  of  sn*w  immediately  after  their  construc¬ 
tion.  The  huts  are  of  different  sizes.  Some  people  like  them  high, 
some  low.  The  circumference  is  from  30  to  45  feet,  according  to  the 
size  of  the  family.  It  is  the  month  of  .lanuary,  and  the  cold  is  severe. 
They,  therefore,  live  two  families  together,  so  as  to  be  warmer.  The 
members  of  the  family  have  just  assembled  after  the  building  operations 
and  a  lung  day’s  sledging.  The  housewife  sits  in  her  accustomed  place 
and  croons  her  monotonous  chant,  consisting  of  four  words  and  as  many 
notes,  which  are  rejieated  in  varying  forms.  These  sounds,  when  they 
are  repeated  often  enough,  we  found  unendurably  monotonous.  Politely 
to  request  them  to  be  quiet  was  of  no  use ;  but  wo  found  another  most 
effective  means,  namely,  to  give  a  vocal  performance  of  our  own  at  the 
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feamo  timo.  Theu  wu  had  peace,  fur  uur  many  tuuea,  uo  duubt,  auuuded 
as  awful  tu  Eskimo  ears  as  their  four  did  to  ours.  Well,  this  was  not 
very  polite  on  a  first  call,  hut,  anyhow,  they  were  not  offended. 

The  first  thing  an  Eskimo  does  when  he  enters  his  hut  is  to  take 
off  his  outer  coat  and  beat  all  his  clothes  quite  free  from  snow.  This 
he  docs  so  that  the  latter  shall  not  have  time  tu  melt  and  wet  his  clothes. 
If  ho  intends  to  be  in  the  whole  evening,  he  takes  off  his  other  outer 
garments.  If  any  of  them  have  become  wet  during  the  course  of  the 
day,  they  are  thrown  to  the  lady  of  the  establishment,  who  puts  them 
up  on  the  grill  to  dry.  His  hunger  has  now  to  be  api>eased,  and  the 
most  tempting  pieces  of  meat  and  fish  arc  brought  out — of  course,  frozen 
stiff.  But  this  docs  not  affect  the  Eskimo  in  the  least ;  once  down  it 
molts  soon  enough,  and  enormous  quantities  disappear.  Their  knives 
are  their  only  eating  implement,  but  these  they  handle  with  dexterity. 
They  hold  the  piece  of  meat  fast  with  their  teeth  and  the  left  hand,  and 
with  lightning  rapidity  pass  the  knife  right  under  their  noses,  and  cut 
off  a  piece  of  meat  so  close  in  to  their  lips  that  one  is  astonished  that 
the  latter  do  not  go  too.  One  large  bit  of  blubber  after  the  other  goes 
the  same  way. 

The  family  having  thus  finished  this  important  business,  a  nap  will 
possibly  be  to  their  taste,  and  the  entrance  is  cai'efully  bricked  in  from 
the  inside.  They  now  proceed  to  undress  till  they  are  quite  naked,  and 
then  sleep  the  sleep  of  the  just  under  large  coverings  of  reindeer-skin 
shared  in  common,  possibly  till  late  the  next  day.  This,  however, 
depends  ujkui  whether  they  have  enough  food.  If  the  man  intends  to 
live  here  for  any  length  of  time,  he  chops  himself  a  window  the  follow¬ 
ing  day  out  of  the  ice  on  the  nearest  fresh-water  jk)o1,  and  inserts  it  in 
the  wall  immediately  above  the  entrance.  His  dame  can  then  see  to  do 
her  work  by  daylight.  She  has  plenty  to  look  after.  She  sits  by 
the  fire,  which  is  her  accustomed  place,  with  her  legs  tucked  up  under 
her,  and  watches  the  flames  and  her  offspring,  who  are  running  in  and 
out  playing.  Sho  smiles  and  looks  absolutely  happy.  Probably  it  is 
the  two  small  physiognomies,  encrusted  with  soot  and  train-oil,  which 
call  these  pleasant  thoughts.  It  is  not  so  long  since  the  youngest  left 
her  hood,  where  children  are  carried  till  they  are  about  two  years  old. 
Their  play  grows  less  l»y  degrees,  and  the  youngest  one  goes  up  to 
his  mother  and  looks  inquiringly  in  her  face.  She  knows  her  boy,  she 
does.  The  children  here  are  not  weaned  so  quickly,  and  mother’s  milk 
is  to  their  taste  long  after  they  begin  to  walk.  I  have  even  seen  boys 
ten  years  of  age  lay  their  arrows  aside  and  take  part  in  the  repast. 

But  see,  here  comes  a  friend,  of  the  same  sex,  of  course.  She  has 
come  to  pasj  the  time  of  day ;  is  bored,  perhaps,  in  her  own  hut.  It  is 
Alo-Alo,  a  young  and  attractive  woman.  The  sharp  cold  has  given  her 
a  fresh  colour,  and  the  pretty  brown  eyes  with  the  blue  whites  look 
very  much  as  if  they  could  hide  something  behind  them.  Out  of  her 
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hood  stickH  up  a  little  woudering  face  ;  it  is  her  year-old  8<ju  “  Akla,”  or 
the  brown  bear.  Conversation  is  soon  in  full  swing,  and  the  two  women 
seem  to  have  a  great  deal  that  is  amusing  to  toll  one  another.  Suddenly 
the  baby  in  the  hood  begins  to  move,  and  with  incredible  rapidity  and 
quite  unparalleled  adroitness  changes  place  from  the  hood  to  his  mother’s 
lap.  He  has  his  wishes  complied  with,  and  is  going  to  bo  put  back  in 
his  warm,  cosy  place,  when  his  mother  discovers  that  ho  is  more  than 
usually  dirty  to-day.  The  washing  process  which  then  takes  place  must 
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be  veiy  practical  when  water  is  scarce.  She  licks  the  child  clean,  and 
then  puts  him  back.  If  it  has  been  a  fine  day,  the  men  have  been  out 
on  the  ice  to  capture  seal,  and  are  now  coming  back  in  the  dusk.  They 
seldom  return  homo  empty-handed,  but  have  a  seal  or  two  with  them, 
which  are  then  handed  over  to  the  housewife,  who  has  to  see  to  their 
partition.  The  entrails,  which  are  the  greatest  delicacy  they  know,  go  to 
the  one  who  has  caught  the  seal ;  the  rest  is  divided  among  all.  After 
sujiper  they  often  require  a  little  diversion  in  the  long  winter  evenings. 
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They  thuu  atuiuiuble  iu  the  largest  hut,  aud  spend  a  few  hours  together, 
singing  and  dancing.  These  huts  arc  often  quite  handsome  structures, 
and  I  have  seen  them  14  feet  high  and  25  feet  iu  diameter.  On  these 
occasions  the  women  all  sit  round  in  a  circle  aud  begin  their  monotonous 
chanting,  the  men  entering  the  circle  one  by  one  to  {)erform  a  kind  of 
solo  dunce,  beat  a  frame  covered  with  thin  tanned  reindeer-hide,  aud 
scream  something  iierfectly  dreadful.  What  astonished  me  most  at  these 
festivities  was  the  singing  of  the  women.  1  had  always  thought  that 
all  their  tunes — or  rather  variations  on  the  five  notes — were  impromptu, 
but  hero  1  had  certain  proof  that  they  really  were  songs,  for  I  heard  as 
many  as  twenty  women  singing  together  at  these  gatherings  for  a  whole 
hour  at  a  time,  without  any  of  them  falling  out  of  the  melody.  In  my 
opinion  this  almost  points  to  musical  gifts. 

The  next  evening  the  magician  of  the  tribe  will  jxsrhaps  give  a 
representation  in  the  same  hut.  This  is  a  very  serious  aft'air— the  only 
jterformanco  wo  never  hail  an  official  invitation  to.  Wo  tricked  them  all 
the  same,  aud  found  out  what  went  on.  The  hut  is  made  almost  dark, 
only  quite  a  little  flame  being  allowed  to  burn,  which,  of  course,  made 
things  the  more  mysterious — complete  darkness  would  bo  too  dull.  The 
magician  and  his  assistant  (usually  his  wife)  take  their  places  on  the 
bench,  and  the  company  sit  at  the  other  end  of  the  hut.  Absolute  dark¬ 
ness  broods  over  the  performers.  The  two  now  begin  to  utter  loud 
howls,  aud,  on  the  whole,  lead  one  to  suppose  they  are  killing  one 
another.  After  this  farce  has  been  going  on  for  half  an  hour  the  noise 
grows  less,  and  by  degrees  everything  becomes  quiet.  The  light  is 
made  stronger,  aud,  to  the  apparent  surprise  of  everybody,  the  magician 
now  exhibits  two  holes  in  his  coat,  which,  before  the  light  had  been  sub¬ 
dued,  was  quite  whole — one  hole  iu  his  chest  and  the  other  in  his  back, 
and  they  go  to  prove,  of  course,  that  during  this  turbulent  scene  ho  has 
run  himself  through  with  his  spear.  Judging  by  appearances,  the 
Eskimo  all  take  this  very  seriously;  but  when  later  I  joked  with  them 
about  it  they  laughed  and  said  that  the  whole  thing  was  nonsense. 

Any  real  sign  of  astonishment  these  i>oople  seldom  show.  One  of  the 
few  times  that  I  can  remember  seeing  any  trace  of  this  was  when  I  sent 
a  messenger  to  the  ship—  I  was  then  in  camp  about  10  miles  away 
taking  magnetic  observations — with  a  letter  in  which  1  asked  for  a 
certain  quantity  of  ammunition.  When  he  returned  the  next  day  aud  1 
told  him  before  he  gave  me  the  consignments  that  1  knew  how  many 
cartridges  he  had  w'ith  him  of  each  kind,  and  that  he  might  count  them 
himself,  he  was  astonished  to  see  that  I  was  right,  aud  much  impressed 
by  the  use  we  put  our  writing  to.  They  often  amused  themselves  later 
by  scribbling  some  strokes  on  a  bit  of  paper  and  giving  it  to  us.  Wo 
always  pretended  to  be  highly  astonished,  and  read  it  out  loud ;  this 
greatly  amused  them.  Family  life  gave  us  the  impression,  as  a  rule,  of 
being  happy,  though  1  know  of  cases  where  the  husband  ill-treated  his 
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wife.  The  male  box  being  bo  much  more  numerous  than  the  female,  it 
was  not  unusual  to  find  marriages  where  the  wife  had  two  husbands. 
The  reverse  relationship  I  never  met  w’ith.  In  general,  the  husband 
was  spokesman  and  the  wife  obeyed  blindly,  but  elderly  widows  were 
sometimes  personages  of  great  influence. 

The  religious  opinions  of  the  Kskimo  were  like  our  own  in  that 
they  had  an  understanding  of  a  good  and  an  evil  being,  of  punishment 
and  reward.  If  a  man  had  behaved  as  he  should  in  this  life,  then  he 
would  go  to  the  hunting-lields  iu  the  moon  :  and  had  ho  been  a  bad  man 
he  must  go  under  the  earth.  During  the  whole  of  our  stay  among  them 
there  oidy  occurred,  as  far  as  I  know,  four  births  and  two  deaths.  The 
latter,  iu  both  cases,  being  suicide.  It  is  not  considered  to  Ikj  wrong; 
but  is,  however,  only  resorted  to  when  the  pain  iu  an  illness  is  too  great 
to  bo  borne.  The  way  iu  which  they  do  it  is,  I  think,  peculiar  to  them 
alone.  A  sealskin  thong  is  stretched  across  the  hut  ‘2  feet  above  the 
floor.  The  sick  jierson  is  left  alone  in  the  hut  and  the  others  go  OTitside  ; 
they,  however,  have  peepholes  in  the  wall,  through  which  they  follow 
events.  The  sick  person  now  kneels  down  and  endeavours  to  suflbeate 
himself  by  pressing  his  throat  against  the  strained  thong.  If  the 
unfortunate  person  is  unable  to  do  the  business  for  himself,  or  it  seems 
to  be  taking  too  long,  one  of  those  outside  comes  iu  and  expedites 
matters  by  pressing  his  head  down  on  the  thong.  Fighting  with  closed 
lists  occurs  now  and  then,  and  murder  is  not  unknown.  It  thus 
happened  in  the  summer  of  HM»4,  at  the  station,  that  a  l)oy  twelve  years 
of  ago  accidentally  shot  another  boy  of  seven  iu  a  tent.  The  father  of  the 
l>oy  who  was  killed  immediately  seized  the  other',  who,  for  that  matter, 
was  his  adopted  sou,  and  dragged  him  out  of  the  tent  and  stabl>ed  him 
to  death.  Their  dead  they  sew  up  iu  a  reindeer-skin,  and  lay  them  on 
the  ground.  A  few  articles,  such  as  a  bow,  spear,  arrows,  and  other 
things,  are  placed  beside  them.  We  found  many  an  interesting  object 
iu  this  manner. 

On  April  2,  Lieut.  Hansen  and  Sergeant  Ristvedt  started  on  their 
sledge-journey  to  chart  the  east  coast  of  Victoria  Laud.  They  had  two 
sledges,  twelve  dogs,  and  e(]ui]iment  for  seventy  days.  The  provisions 
were  measured  as  shortly  as  possible  so  as  to  reduce  weight.  All  the 
same,  it  is  vei-y  necessary  on  a  long  journey  of  the  kind  that  everything 
should  be  carefully  planned  so  as  really  to  hold  out  the  requisite  time. 
The  depot,  which  had  been  made  the  year  before,  had  been  entirely 
spoiled  by  bears,  but  Lieut.  Hausen  and  his  companion  shot  bears,  seals, 
and  reindeer,  and  thus  spun  the  journey  out  for  eighty-four  days. 
Excellent  woi  k  was  done.  The  east  coast  of  Victoria  Land  was  charted 
right  up  to  the  72nd  i)arallel.  The  land,  formerly  seen  by  Dr.  Rae,  at 
the  south  end  of  Victoria  Strait,  proved  to  Ije  a  grou])  of  over  a  hundred 
small  low  islands.  These  were  charted  on  the  way  back.  An  interest¬ 
ing  event  from  this  journey  was  the  meeting  with  another  unknown 
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E^skimo  tribe,  the  “  Kiiliiermium  Eskimo,”  whose  hunting-fields  extend 
from  the  Copi)ermiuc  river  eastwards.  These  Eskimo,  like  the  others 
mentioned,  have  no  connection  with  civilization.  We,  of  course,  received 
our  bold  companions  with  flags  waving  on  their  return,  and  a  feast  to 
commemorate  it. 

On  June  1  we  dismantled  the  observatory  containing  the  magnetic 
self-registering  instruments.  For  nineteen  full  months  Wiik  had  kept 
this  going,  and  had  done  work  which  will,  without  doubt,  bo  rich  in 
results. 

On  August  13,  at  three  o’clock  in  the  morning,  wo  continued  our 
way  w’estwards,  and  I  am  not  sure  that  the  little  brown-eyed  people  in 
there  on  the  beach  were  quite  cheerful  that  morning.  Hardly,  for  they 
were  losing  several  rich  and  great  friends.  They  waved  long  to  us — 
probably  a  farewell  for  life ;  and  if  some  traveller,  many  years  later, 
pays  this  place  a  visit,  the  numerous  tent-rings  will  remind  him  of  the 
many  happy  days  the  Gjda  expedition  spent  here  with  their  friends  the 
Nechjilli  Elskimo.  The  day  afterwards  we  stopped  at  a  place  called 
by  the  Eskimo,  Eamiglu.  Here  we  took  an  Eskimo  boy  named  Manni 
on  board.  He  won  us  one  and  all  by  his  openness  and  honesty ;  and 
even  the  cook,  who  hated  Eskimo,  had  I  think  a  warm  feeling  some¬ 
where  at  the  bottom  of  his  heart  for  him.  It  was  my  intention  to  bring 
him  home  and  show  him  a  little  of  the  world  he  could  never  have 
imagined,  and  to  send  him  back  again,  in  the  event  of  his  wishing  it ; 
but  he  was  accidentally  drowned  at  Herschel  island.  After  passing 
through  narrow  and  shallow  waters  we  came  out,  on  August  21,  in 
Dolphin  and  Union  straits.  Now  we  could  breathe !  On  the  forenoon 
of  August  28,  we  sighted  a  sailing-ship.  It  was  a  proud  moment  for  us 
all  when  we  hoisted  our  flag  and  bore  down  on  the  American. 

On  September  3  we  were  stopped  by  ice  at  King  Point,  and  soon 
after  that  were  beset  for  a  third  winter.  However,  we  were  in  high 
feather  all  the  same ;  on  the  shore  lay  the  finest  driftwood  that  could  be 
desired,  the  sea  was  full  of  fish,  and  not  far  off  there  were  hares  in 
thousands.  On  the  shore,  some  fathoms  in  past  us,  lay  the  nipjMjd 
whaler  Bonanza.  The  first  thing  we  did  was  to  build  ourselves  a  house 
of  drift  timber,  and  after  that  the  observatories  were  put  up.  From 
October  20  to  March  12  I  was  out  travelling  with  the  Gjiki'a  mails, 
Lieut.  Hansen  having  command  on  board  meanwhile.  This  winter  was 
exceedingly  seveie  and  disagreeable.  On  my  return  everything  was  in 
the  best  order;  but  on  March  26  Wilk  became  ill  and  had  to  take  to  his 
berth.  He  died  on  the  26th.  It  was  a  hard  blow  to  lose  a  comrade  so 
near  home.  It  was  not  until  May  9  that  we  were  able  to  bury  him,  the 
ground  up  to  then  being  too  hard  frozen.  In  the  mean  time  his  coffin 
stood  in  our  dwelling  house  on  shore,  which  we  gave  up  to  it,  nailing  up 
the  door.  Later  on  we  put  up  a  large  cross  with  an  inscription  on  it  at 
the  north  end  of  his  grave,  and  when  the  flowers  came,  decorated  it 
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with  th»Mn.  It  is  situated  on  a  very  prominent  point,  and  will  be  a 
landmark  for  the  numerous  ship-s  which  pass  by  it. 

The  spring  was  a  cheerful  time.  The  continual  passage  of  Eskimo 
and  whites  made  the  time  pass  quickly.  On  July  2  we  got  out  of  the 
ice,  and  brought  up  under  the  Bonanza,  so  as  to  avoid  the  ice  which  was 
drifting  backwards  and  forwards  in  the  land  lead. 

On  July  11  two  of  the  American  whalers  came  to  our  place  to  collect 
driftwood,  and  the  same  evening  we  stood  out.  We  took  a  last  farewell 
of  our  comrade  whom  wo  were  leaving  behind  us  out  there,  and  dipped 
our  flag  as  a  last  mark  of  honour  to  him  as  we  passed  under  his  gfave. 
Already  at  Ilerschel  island  wo  were  stopped  by  the  ice,  and  were  kept 
there  a  whole  month.  After  many  narrow  passages  and  abrupt  turns, 
we  stood  down  Behring  strait  on  August  30.  The  day  afterwards  wo 
went  into  Nome,  a  gold-digging  town  in  Alaska.  The  reception  wo 
received  and  the  enthusiasm  our  enterprise  had  aroused  there  wo  shall 
never  forget. 

On  September  5  the  Gjiia  set  sail  southward  under  Lieut.  Hansen’s 
command  for  San  Francisco,  and  on  the  7th  I  loft  with  the  magnetic 
instruments  for  Sitka,  in  order  to  conclude  our  work.  On  October  19  wo 
met  again  in  San  Francisco,  where  we  confided  the  vessel  to  the  hands 
of  the  American  navy.  There  rests  the  old  Gjda,  and  greatly  does  she 
need  it. 


Before  the  paper,  the  President  :  I  shall  say  little  on  the  subject  of  Captain 
Amundsen’s  very  remarkable  explorations,  as  the  pai)er  will  speak  for  itself,  and 
you  will  hear  what  highly  competent  experts  think  of  these  explorations  when  we 
come  to  the  discussion,  which,  I  am  glad  to  say,  will  bo  joined  in  by  his  Ex¬ 
cellency  Dr.  Niinsen,  by  Admiral  Sir  Vesey  llamilton,  by  Sir  Allen  Young,  and  a 
number  of  other  well-known  Arctic  authorities.  But  it  strikes  me  as  extraordinary 
that  only  seven  men  should  start  away  in  a  very  small  vessel  and  live  a  number  of 
years  in  the  Arctic  Regions,  and  do  the  remarkable  work  they  have  done.  I  must 
say  a  few  words  about  Captain  Amundsen’s  preparation  for  this  work,  and  the 
foresight  he  displayed.  Many  years  ago  be  went  on  a  sealing  expedition  into  the 
Arctic  Regions  for  no  other  purixise  than  to  prei>are  himself  for  his  recent  work. 
Later  on,  as  he  advanced  in  his  ideas  and  felt  that  examination  into  the  conditions 
around  the  magnetic  pole  was  to  be  the  main  object  of  bis  explorations,  he  went 
to  Hamburg,  where  he  put  himself  under  the  tuition  of  Dr.  von  Neumayer,  one 
of  the  greatest  living  authorities  on  magnetism,  and  he  devoted  a  long  jieriod  to 
studying  the  subject,  and  it  is  typical  of  Captain  Amundsen’s  character  that  his 
first  step  in  the  present  expedition  was  to  purchase  and  select  his  magnetic  instru¬ 
ments.  As  another  means  of  prejiaration  for  Polar  work,  he  went  as  first  officer 
in  the  Btlgica  to  the  Antarctic  Regions,  and  remained  there  for  two  years.  In 
conclusion  I  must  i>uint  out  that,  as  an  incident  in  bis  recent  explorations.  Captain 
Amundsen  passed  through  the  North-West  Passage  in  the  first  vessel  that  has  ever 
sailed  through  it.  I  wonder  what  would  have  been  the  effect  a  century  ago  if  it 
had  been  announced  that  some  one  was  going  to  address  a  meeting  describing  bis 
voyage  through  the  North-West  Passage  ?  I  do  not  think  the  Albert  Hall  would 
have  sufficed  if  it  had  existed  in  those  days.  I  now  call  upon  Captain  Amundsen 
to  read  his  paper. 
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After  the  XMiper,  his  Excellency  Dr.  Nansek:  The  way  in  which  you  have 
received  my  compatriot,  Captain  Amundson,  shows  a  hearty  appreciation  of  the 
deed  he  has  done  and  the  most  interesting  lecture  he  has  given  us  here  to-night. 
As  Captain  Amundsen  has  already  ix>intod  out  himself,  the  fact  that  it  has  been 
jiossible  for  him  to  accomplish  that  great  deed  is  due  entirely  to  the  work  of  British 
seamen.  It  is  due  to  the  enormous  amount  of  work  already  done  in  that  region 
by  many  British  expeditions  sent  out  in  search  of  a  North-West  Passage.  But 
a  Norwegian  has  been  the  lucky  man  to  finish  this  quest  for  the  North-West 
Passage,  and  has  been  the  first  to  pass  through  it  with  a  vessel.  It  shows  us  a 
good  example  of  the  way  in  which  British  and  Norse  sailors  work  together.  When 
we  look  back  ujwn  the  centuries  that  have  passed,  it  is,  in  fact,  a  remarkable  thing 
how  the  one  has  always  succeeded  the  other.  The  first  step  in  this  direction  is 
very  long  back.  The  first  step  in  that  exploration  to  the  west  was,  in  fact,  the 
discovery  of  Iceland.  That  was  made  by  people  from  this  country,  by  Irish 
monks,  in  the  beginning  of  the  eighth  century ;  but  not  long  after  that  came  the 
Norse  Vikings.  They  also  discovered  Iceland  by  an  accident  more  or  less,  and 
I  am  afraid  they  did  not  treat  the  Irish  monks  very  well,  l)ccause  they  all  dis- 
apjjeared;  hut  the  Norsemen  kept  the  ground,  and  from  Iceland  they  discovered 
Greenland,  and  formed  settlements  there  for  several  centuries,  and  from  Greenland 
they  were  the  first  to  discover  America,  Newfoundland  and  Labrador — that  was 
about  the  year  1000.  And  on  leaving  those  regions  they  sailed  through  Davis 
strait,  aud  sailed  far  north  into  Baffin  bay,  and  their  settlements  disappeared 
altogether.  Then  again  come  the  English,  who  opened  a  new  campaign  in  the 
year  1497  with  Cabot’s  first  famous  exiKxUtion.  And  you  go  on  westward  always 
in  quest  of  the  same  goal — the  North-West  Passage — until  the  great  search  of  the 
Franklin  Ex^iedition.  Then  come  the  Norsemen  again,  and  they  finish ;  and  it  is 
a  strange  thing  to  rememl>er  that  both  these  great  quests  of  this  seafaring  nation, 
the  North-East  Passage  and  the  North-West  Passage,  have  been  made  by  two 
Scandinavians — the  North-East  by  a  Nordenskiold,  and  the  North-West  by  an 
Amundsen.  But  the  fine  thing  is  the  way  you  are  able  to  .appreciate  what  little 
we  have  done,  and  I  think  wo  may  say  we  belong  to  the  same  race ;  and  of  these 
series  of  gallant  achievements  we  may  say  with  Tennyson — 

“  One  equal  temper  of  heroic  hearts 
Made  weak  by  time  and  fate,  but  strong  in  will 
To  strive,  to  seek,  to  find,  and  not  to  yield.” 

We  have  hero  to-night  the  last  representative  of  this  type  of  man,  and  a  very  good 
re\)resentative  indeed.  I  knew  Amundsen  before  he  started,  and  I  have  seen  him 
)>reparing  fur  his  ex])editions.  He  mentioned  my  name  in  his  paixir,  but  he  said 
far  too  much  about  me,  because  what  little  I  was  able  to  do  was  only  of  slight 
im{>ortance.  He  was  the  man  who  planned  the  expedition,  and  he  h.os  learnt  the 
secR-t  of  success  in  Arctic  exi^itions— that  is,  in  the  planning  first  and  then  in  the 
preparation.  The  way  in  which  he  prepared  the  expedition  is  very  characteristic 
of  the  man.  As  our  President  has  already  jwinted  out,  the  first  thing  he  did  was 
to  learn  to  make  his  scientific  observations,  and  the  next  thing  was  to  buy  scientific 
instruments,  and  the  third  thing  was  to  buy  the  ship.  It  is  generally  the  opposite 
way  with  explorers ;  they  go  first  for  the  ship,  and  when  they  get  that  they  try 
and  get  a  little  scientific  training  before  they  start.  He  has  carried  out  his 
expedition  with  the  same  thoroughness  that  he  prei^ared  for  it.  He  could  have 
done  the  North-West  Passage  long  before  he  did,  and  for  many  a  man  it  would 
have  been  too  tempting  to  make  for  the  North-West  Passage,  knowing  it  would 
be  ai)preciatod  by  the  public,  instead  of  making  scientific  observations,  which,  I 
am  afraid,  very  few  of  the  public  and  of  you  appreciate  as  they  ought  to  be 
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appreciated.  Amundsen  came  on  his  voyage  to  the  Uarhour,  where  he  stayed  for 
two  years.  The  sea  to  the  west  was  open,  the  North-West  Passage  was  open  to 
him,  hut  he  stopped  for  two  years  and  did  what  he  had  come  to  do— make  his 
magnetic  ohservations  in  the  neighbourhood  of  the  magnetic  north  pole ;  and  then, 
when  he  had  finished  this  part,  he  was  fortunate  enough  to  take  the  North-West 
Passage.  In  my  opinion,  when  we  want  to  send  out  a  man  to  an  unknown  region 
where  new  exploration  is  to  he  done,  ho  is  the  sort  of  man  we  should  send ;  he 
knows  what  is  of  importance  and  what  is  not;  he  knows  not  to  do  sensational 
things  when  he  has  good  work  to  do,  but  he  can  appreciate  sensational  things  at 
the  same  time,  as  he  has  shown  us.  And  we  may  see  him  start  again  on  a  new 
exploration,  and  I  feel  certain,  next  to  his  own  country,  he  will  have  many  well- 
wishers  in  this  country,  and  I  believe  we  shall  all  of  us  join  in  the  words  of 
Browning,  and  say— 

“  Greet  the  unseen  with  a  cheer ! 

Bid  him  forward,  breast  and  back  ns  either  should  l»e, 

‘  Strive  and  thrive !  ’  cry  ‘  Spoe*l — fl^'ht  on,  faro  ever 
There  ns  here  1  ’  ” 

Admiral  Sir  Vksey  Hamilton  :  I  am  sorry  it  has  not  fallen  to  the  lot  of  some 
one  more  capable  than  myself  to  give  expression  to  the  very  high  opinion  we  have 
of  the  wonderful  work  done  by  Captain  Amundsen  and  his  seven  followers.  1  do 
not  think  an  Arctic  expedition  ever  did  so  much  with  such  small  means,  and  the 
character  he  gives  his  men  is  something  admirable.  One  of  the  reasons  of  the 
success  of  the  expedition  was  that  every  man  had  his  heart  thoroughly  in  it ; 
therefore,  instead  of  seven  men  we  may  say  there  were  fourteen  or  twenty-one. 
With  regard  to  the  magnetic  observations,  I  see  somelxidy  here  who  knows  a  great 
deal  more  than  1  do  about  them,  and  so  I  shall  skip  the  greater  part  of  them.  The 
vessel  was  probably  the  smallest  vessel  that  has  ever  navigated  the  Arctic  ice,  even 
in  the  days  of  Baffin.  I  am  perfectly  sure  none  of  them  had  so  few  men.  One 
thing  particularly  striking  is  the  contrast  between  the  Eskimo  of  the  north  coast 
of  America  and  the  Eskimo  of  the  Labrador  coast  and  of  Greenland.  That  in 
itself  would  form  an  interesting  subject  of  inquiry.  It  was  very  interesting  to 
me  to  hear  the  lecturer’s  observations  about  Beechey  island,  because  your  late 
President  and  I  went  ashore  there.  I  have  had  the  exi)erience  of  three  Arctic 
winters  and  five  Arctic  summers,  and  I  can  say  that  nothing  I  have  heard  of 
surjiasses  the  work  of  Gaptain  Amundsen.  In  every  way  “’Tis  not  in  mortals 
to  command  success,  but  we’ll  deserve  it.”  And  Captain  Amundsen  has  deserved 
it.  It  is  a  great  thing  when  a  general  not  only  looks  ahead,  hut  looks  astern. 
With  regard  to  the  dogs,  all  I  can  say  is,  I  have  had  2000  miles’  travelling  with 
dogs,  and  I  am  sure  if  Job  had  been  there  his  patience  would  have  been  exhausted. 
I  think  I  neeil  say  no  more.  The  enthusiastic  manner  in  which  you  have  received 
Captain  Amundsen's  lecture  shows  the  great  interest  you  felt  in  it,  and  I  am  sure 
I  am  not  taking  too  much  upon  myself  when  I  assert  that  every  one  here  present 
will  look  forward  to  the  full  results  of  the  voyage  with  the  very  greatest  interest. 

Sir  Ali.kn  Young  :  I  think  we  cannot  he  too  grateful  to  Captain  Amundsen  for 
the  most  interesting  narrative  he  has  given  us  to-night,  and  especially  when  wo 
consider  the  results  of  his  exjiedition.  One  point  which  Dr.  Nansen  made  was 
greatly  to  the  credit  of  Captain  Amundsen — that  when  he  arrived  at  the  point  of 
the  hemisphere  at  which  the  Passage  was  open  to  him,  with  every  prospect  of  going 
through  in  one  season  if  he  had  intended  to  do  so,  he  abandoned  all  idea  of  that, 
and  determined,  in  the  cause  of  science,  to  remain  for  eighteen  months  in  the 
neighbourhood  of  the  magnetic  pole  in  order  to  make  further  observations  on  the 
inclination  and  horizontal  force,  with  the  object  of  determining  any  variations  in 
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the  position  of  the  pole  itself.  No  doubt  the  scientific  resnlta  will  be  very  valuable 
when  they  have  been  carefully  worked  out,  especially,  we  hope,  they  will  indicate 
if  there  is  any  variation  in  the  position  of  the  north  cna^etic  pole.  It  was 
suggested  by  Ross  in  1831  that  those  poles  are  supposed  to  have  an  area  of  about 
50  miles  in  diameter,  for  which  there  is  no  apparent  horizontal  force.  The  most 
marvellous  part  of  this  journey  was  that  it  was  completely  without  check.  In 
1858  I  was  navigating  with  Sir  Leopold  McClintock,  and  our  object  was  to  get 
round  to  King  Williams  Land,  but  we  were  checked  about  25  miles  down  by  a 
solid  barrier  of  ice.  Then  we  tried  the  alternative  way  of  going  round  by  Port 
Leopold,  and  after  several  attempts  we  succeeded  in  getting  there ;  but  we  were 
again  faced  with  ice,  so  we  had  to  go  back  and  find  our  winter  quarters  on  the  east 
side.  Now,  it  seems  to  me  that  Captain  Amundsen  went  straight  down,  and  I 
think  the  ^vay  in  which  he  escaped  and  got  through  vras  most  marvellous.  Captain 
Amundsen,  however,  did  not  neglect  the  opportunity  of  making  geographical 
discovery,  for  he  sent  a  travelling  party  under  Lieut.  Hansen  to  Victoria  Land, 
which  successfully  filled  in  the  gap  between  Collinson’s  furthest  up,  Hatesheail 
island  in  1853,  and  the  discoveries  of  McClure  in  1853,  and  added  to  our  knowledge 
of  the  western  shore  of  McClintock  strait,  which  can  now  be  mapped  out  on  both 
shores.  I  should  like  to  ask  Captain  Amundsen  if  he  was  able  to  gather  knowledge, 
retained  by  tradition  among  the  Eskimo  or  from  information  by  some  of  the  older 
natives,  of  the  ultimate  fate  of  the  crews  of  Sir  John  Franklin’s  ships,  or  if  he 
found  any  relics  or  papers  which  could  throw  additional  light  upon  the  disastrous 
return  of  those  gallant  men,  or  the  actual  position  of  either  of  Franklin’s  ships  in 
which  they  ultimately  sank  or  were  driven  on  shore  after  being  abandoned.  Well 
may  all,  and  especially  those  who  have  hail  experience  of  Arctic  seas,  offer  their 
heartiest  congratulations  to  Captain  Amundsen. 

Captain  Cbeak  :  I  think  I  will  begin  by  saying  that  I  entirely  endorse  every¬ 
thing  that  has  been  said  about  the  gallant  and  sailor-like  conduct  which  characterized 
the  work  carried  on  by  this  expedition.  It  seems  perfectly  marvellous  to  me  that 
a  vessel  of  this  size  should  have  been  taken  across  the  Atlantic,  up  Davis  strait, 
through  Behring  strait,  and  then  on  to  San  Francisco.  I  think  it  is  a  sort  of 
]>assnge  that  will  stand  as  a  record.  The  chief  object  of  the  expedition  was  to  make 
a  magnetic  surrey  of  the  region  of  the  north  magnetic  pole,  which  bad  been  approxi¬ 
mately  found  by  Ross  in  1831,  for  there  had  been  a  controversy  going  on  upon 
the  question  of  its  movements  for  years  past.  Some  people,  who  thought  they  knew 
something  about  the  matter,  depicted  thq  magnetic  pole  as  a  sort  of  wandering  Jew 
going  about  the  Earth  and  not  knowing  where  to  stop.  Great  mathematicians  bad 
been  at  work,  but  they  never  gave  a  fairly  satisfactory  solution.  This  expedition  was 
therefore  planned  to  determine  existing  conditions  during  two  years.  Nothing  but 
observation  would  do  it.  Captain  Amundsen,  having  arrived  at  Beechey  island — a 
l>o8ition  where  there  came  the  parting  of  the  ways — had  a  momentous  question  to 
decide,  to  turn  northward  or  southward.  Fortunately  he  had  an  excellent  sign-|K>st 
which  came  to  his  assistance  in  his  magnetic  instruments.  Theorists  said  go  north, 
but  the  magnetic  instruments  said  go  south.  Amundsen  obeyed  his  excellent  mentor 
and  went  south  down  Peel  sound.  Off  Prescott  island  bis  comi«ss  became  useless. 
Nowadays  we  hear  of  a  mass  of  18,000  tons  of  steel  and  iron,  namely,  the  Dread¬ 
nought,  being  steered  across  the  Atlantic,  guided  by  the  compass ;  why  should  not 
this  wooden  ship  be  guided  by  the  compass?  You  must  remember  this — that  the 
Ojija  had  fittings  of  iron.  If  she  had  one  degree  of  error  to  start  with,  by  the 
time  she  reached  Beechey  island  she  would  probably  have  twenty-five  or  thirty, 
which  would  be  quite  enough  to  entirely  destroy  the  action  of  the  compass.  The 
Dreadnought  was  taken  over  her  ground  with  certainty,  because  as  she  proceeded 
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the  Earth’s  directive  force  on  her  compass  grew  stronger ;  with  the  Ojiia  the  directive 
force  became  less  and  less,  and  she  lost  it  entirely  close  to  the  pole.  But  supposing 
the  Gjoa  had  been  entirely  free  from  iron,  it  may  be  of  interest  to  follow  the 
behaviour  of  the  comp-ass  when  she  was  being  steereil  geographically  due  south. 
In  I’ecl  sound  the  coniiKiss  would  indicate  a  course  about  N.  30°  W. ;  off  Cai>e 
Colville,  S.  40°  W. ;  at  Gjbahavn,  south.  Consequently  in  that  short  distance  the 
compas.s  north  would — geographically — jioint  in  nearly  an  opposite  direction,  and 
be  of  little  practical  use  as  a  navigational  instrument.  Thus  I  have  tried  to  explain 
why  the  compass  is  practically  useless  after  we  come  to  a  certain  point,  due  i>artly 
to  the  iron  in  the  Bhi[)  and  partly  to  there  being  no  directive  force.  Now,  Captain 
.Vraundsen  arrives  and  gets  his  ship  moored,  and  he  mounts  his  magnetic  instru¬ 
ments.  From  what  he  has  described,  I  gather  he  had  a  most  splendid  set.  There 
were  differential  instruments  which  were  going  for  nineteen  months,  which  tell  us 
for  every  moment  of  the  day  what  the  direction  of  the  needle  was  and  the  changes 
in  the  force  directing  it.  Probably  the  declination  of  the  needle  was  changing 
10°  either  way — 10°  to  the  left  and  10°  to  the  right  of  magnetic  north,  and  at 
about  7  o'clock  in  the  morning,  and  at  1  or  2  o’clock  in  the  afternoon  respectively. 
Still  more  important  were  the  excursions  he  made,  so  that  he  could  give  a  must 
valuable  account  of  all  the  magnetic  conditions  surrounding  him.  He  certainly,  so 
far  as  I  can  see,  found  out  where  the  pole  is  for  one  ei>och,  but  there  is  still  some 
doubt  as  to  whether  it  is  a  6xed  ])oint  or  not.  That  remains  to  be  proved.  It  will 
require  years  to  get  the  observations  into  form,  but  I  think  we  have  every  hope 
that  eventually  we  shall  be  able  to  find  out  what  magncticians  have  been  wishing 
for  for  many  years.  We  shall  have  found  out  where  the  magnetic  pule  is,  and  also 
what  is  going  on  there.  I  am  also  happy  to  learn  that  they  made  a  series  of 
meteorological  observations.  It  will  be  interesting  to  know,  also,  what  work  has 
been  dune  in  connection  with  geology — I  think  Captain  Amundsen  bad  a  geologist 
among  his  (larty.  I  should  like  to  know  whether  he  made  any  inquiry  into  the 
local  magnetic  disturbance  of  the  region.  The  only  other  remark  1  can  make  now 
is,  that  I  think  it  is  very  sad  that  Wiik  has  not  lived  to  return  to  his  native  land 
after  watching  those  instruments  all  those  months,  and  witness  the  fruits  of  his 
labours.  1  will  now  conclude  by  saying  that  Captain  Amundsen  and  his  comrades 
have  accomplished  the  task  they  set  out  to  perform,  and  that  the  whole  of  the 
exiiedition  may  be  described  as  having  been  conducted  with  the  highest  enterprise, 
judgment,  and  courage.  May  I  add  one  more  remark,  and  that  is  that  this  ex|>e- 
dition  was  sent  out  entirely  for  magnetic  purjioses,  but  in  addition  to  those  magnetic 
purjiojcs  it  has  done  good  work  fur  geography ;  cannot  geographers  do  something 
for  magnetics  ? 

Admiral  Field  :  Captain  Creak  has  gone  so  very  thoroughly  into  the  question 
of  the  magnetic  i>art  of  the  observations,  that  really  I  am  afraid  there  is  very  little 
for  me  to  say  in  the  matter.  I  am  sure  the  observations  of  Captain  Amundsen, 
when  they  are  worked  out  thoroughly,  will  be  of  the  greatest  service  in  improving 
our  magnetic  charts.  We  are  sadly  in  want  of  those  observations.  It  is  only 
within  the  last  year  that  we  have  had  the  south  magnetic  pole  fixed  satisfactorily. 
That  is  a  very  great  advance,  and  I  may  say  that  the  Admiralty  are  paying  great 
attention  at  the  present  time  to  the  question  of  magnetism.  Thu  officers  are  being 
specially  instructed  in  the  subject,  and  we  are  taking  advantage  of  recent  long 
cruises  by  a  squadron  going  across  the  North  Pacific,  down  the  coast  of  North  and 
South  America,  making  continuous  observations  the  whole  of  the  way;  also  from 
Newfoundland  and  across  the  South  Atlantic  ocean.  So  that  we  arc  making  great 
progress,  I  am  glad  to  say,  in  magnetic  work,  and  these  observations  with  regard  to 
the  pules,  both  north  and  south,  will  assist  us  very  materially,  and  I  am  sure  all 
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inagoctici<>ns  will  be  very  grateful  indeed  to  ('a]ttain  Amundsen  for  his  labours.  1 
can  only  say,  with  regard  to  Captain  Creak’s  last  remark,  I  quite  second  that,  and  I 
hope  the  explorers  that  the  Geographical  Society  send  out  will  bear  in  mind  the 
needs  of  magnetism.  I  will  conclude  by  saying  that,  at  the  suggestion  of  the 
president  of  the  Geographical  Society  of  the  Pacific,  and  with  the  concuirence  of 
the  President  of  the  I{o)al  Geographical  Society,  the  name  of  Amundsen  gulf” 
has  been  given  in  the  Admiralty  Charts  to  that  part  lying  to  the  south  of  Banks 
island,  in  commemoration  of  the  voyage  which  has  just  come  to  such  a  successful 
conclusion. 

The  Pkebident:  The  hour  is  laic,  and  I  feel  sure,  after  what  his  Excellency 
the  Norwegian  minister  and  the  other  sjteakers  have  said,  it  will  be  quite  un¬ 
necessary  for  me  to  add  one  word  to  expre-ss  the  intense  admiration  we  feel  for 
Captain  Amundseu  and  his  exploits.  I  will  only,  therefore,  ask  you  to  join  in 
a  hearty  vote  of  thanks  to  him. 

Captain  Amundsen  :  1  speak  English  so  badly  that  I  hope  you  will  excuse  me 
if  I  thank  you  in  only  a  few  words.  First,  1  should  like  to  answer  a  few  questions 
]iut  by  Sir  Allen  Young.  He  asked  if  1  had  any  information  about  the  Franklin 
Kx{)editiou ;  but  1  have  none.  The  Eskimo  did  not  know  anything  about  the 
members,  but  1  got  some  iufoimation  about  one  of  the  shi]>s.  Two  of  the  tribe 
found  the  vessel  in  the  winter-time  when  they  were  out  seal-hunting,  and  they 
took  as  much  of  the  iron  and  wood  as  they  could  get  from  the  ship,  and  of  course, 
when  the  spring  and  summer  came  and  the  ice  melted  away,  the  ship  went  down. 
Captain  Creak  asked  if  1  had  any  geologists  on  board.  Yes,  1  had  one,  but  he  had 
nothing  to  do,  the  land  consisting  of  sand  all  the  way.  I  should  like  to  take  this 
opiwrtunity  of  thanking  the  Royal  Geographical  Society  for  the  invitation  to 
lecture  here  to-night,  and  for  the  great  honour  they  have  shown  me ;  I  thank  you 
for  the  kind  sympathy  you  have  shown  me  during  the  reading  of  my  jraper. 


CUTCH  AND  THE  RAN.* 

By  ROBERT  SIVEWRIQHT,  F.R.O.S.,  late  Public  Works  Department,  India. 

At  the  time  of  Alexaudci’s  luilitarv  raid  into  India  (325  ii.c.),  a  group 
of  islands,  soveu  in  iiuinbor,  lay  off  the  western  coast  of  Hindustan 
lietweea  22°  45'  and  24’  N.  lat.  and  68°  3u'  and  71°  E.  long.  These 
islands,  as  such,  have  long  ceased  to  exist;  they  are  now  joined  up 
together  and  with  the  mainland  by  the  alluvial  tract  known  as  the  Han, 
while  only  one  of  the  seven  has  now  a  sea-coast.  I'ivo  of  these  one-time 
islands  are  called  collectively  Cutch  or  Cutch  Bhuj,  the  remaining  two 
form  part  of  the  province  of  Guzarit. 

1  spent  some  months  in  Cutch  and  on  the  shores  of  the  lian,  and  will 
endeavour  in  this  paj)er  to  briefly  aummarize  the  information  obtained 
about  the  province  and  its  inhabitants  during  my  journeys  through  tlie 
country.  Making  Wadhwau,  a  station  on  the  Bombay  Baroda  and  Central 
India  railway,  my  point  of  departure,  1  colhK:ted  tents  and  cam))  cqui)iage 
of  all  kinds,  as  once  the  railway  is  left  Ijehind  the  traveller  has  to 
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rely  entirely  on  his  own  resources  in  this  part  of  India.  Having  Mallia 
as  iiiy  objective  in  the  first  instance,  1  made  marches  of  usually  some 
10  or  12  miles  a  day  when  moving  camp.  The  route  taken  lay  through 
the  black  cotton  soil  plains  of  northern  Kathiawar :  crossing  as  I  did 
the  drainage  of  the  country,  the  opportunity  was  afforded  of  taking 
longitudinal  and  cross  sections  of  the  rivers  flowing  northwards  into 
the  Kan,  and  estimating  their  discharge  as  well  as  noting  their  other 
characteristics.  1  halted  at  Dhrangadra,  a  large  and  thriving  town, 
visiting  the  Kaja,  who  reeeived  me  hospitably  and  gave  me  every 
assistance  while  in  his  state.  I  also  spent  an  afternoon  at  Morvi,  when 
I  w’ent  over  part  of  the  Thakor’s  palace,  and  was  no  little  surprised 
to  find  the  reception  rooms  furnished  by  a  London  firm.  At  a  sub- 
scHiuent  date  I  visited  I’atri  in  connection  with  my  study  of  the  salt 
deposits  in  the  Kan,  and  would  draw  attention  to  the  hot  springs  on  an 
island  in  the  Kan  10  miles  to  the  north  of  the  salt-pans  near  that  town. 

I  regret  that  I  had  not  an  opjjortunity  of  visiting  them,  as  their  jtositiou 
in  such  an  environment  seems  very  curious. 

On  approaching  Mallia  the  ground  fell  gradually  towards  the  Kan, 
a  sandy  belt  some  miles  in  width,  characterized  by  low  hillocks  of 
blown  sand,  was  traversed,  and  the  Kan  was  reaehed.  When  I  crossed 
the  5  miles  of  Kan  about  midday,  the  mirage  was  so  intense  that  the 
low  sandy  coast  of  Cutch  was  invisible  from  Kathiawar;  but  the 
direction  to  take  was  given  by  the  track  used  by  the  natives.  Any 
travellers  diverging  from  this  track,  in  the  absence  of  a  compass,  would 
certainly  have  lost  themselves,  and  wandered  aliout  or  have  been  com¬ 
pelled  to  halt  until  the  air  cleared  at  sundown.  Cultivation  was 
reached  in  Cutch,  after  crossing  about  2  miles  of  blown  sand,  and  camp 
pitched  at  Shikarpur,  a  village  very  typical  of  some  eight  hundred  in 
the  province.  A  cluster  of  some  sixty  houses,  walls  either  of  sun-dried 
bricks  or  rubble  stone  set  in  mud,  roofs  flat,  formed  of  bamboo  matting 
and  mud  plaster — a  type  common  in  Sind  and  where  there  is  a  scanty 
rainfall — two  or  three  houses  of  a  more  pretentious  style  owned  by  the 
headmen  of  the  village,  whitewashed  and  two-storied ;  half  a  dozen 
bannias  shops,  where  grain  of  all  kinds,  grown  locally,  could  be  bought, 
as  well  as  sugar  and  ghee;  the  whole  settlement  surrounded  by  a  thick 
thorn  hedge,  to  contain  at  night  the  cattle,  sheep,  and  goats  of  the 
village.  Outside  the  village  one  large  tree  shading  the  chief  well,  from 
which  the  water-supply  is  drawn  by  the  •simple  method  of  lowering 
with  a  cord  a  brass  vessel  called  a  lota,  which  when  full  is  carried 
home  on  their  heads  by  women.  A  few  other  wells  will  be  seen  here 
and  there,  within  a  radius  of  a  mile  or  so  from  the  village,  from 
which  water  is  drawn  in  a  moth  by  bullocks  at  proper  seasons  for  the 
crops.  But  the  soil  is  nearly  everywhere  poor,  and  supixrrts  only  the 
coarser  grains  and,  curiously  enough,  carrots,  which  are  raised  in  great 
quantities  and  uschI  for  feeding  cattle.  Ghee  (,or  clarified  butter),  so 
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largely  consumed  by  natives  all  over  India,  is  chiefly  imported  from  the 
Thar  and  Parkar  districts  across  the  greater  Han ;  and  when  1  say 
that  gur,  or  coarse  sugar,  cloth,  and  hardware  are  imported  by  native 
craft  or  an  occasional  steamer  touching  at  Maudvi,  I  have  completed 
the  list  of  the  villagers’  simple  wants.  The  typical  villager  but  seldom, 
if  ever,  leaves  his  village  even  for  a  night.  In  the  morning  he  will  go 
out  to  his  fields,  and  in  the  evening  he  will  return  from  his  work  ;  and 
during  his  lifetime  one  day  passes  just  like  another.  His  life  is  one 
monotony.  The  failure  of  his  crops  is  the  one  catastrophe  he  fears,  for 
he  then  has  to  subsist  on  his  scanty  savings  and  the  sale  of  the  family 
ornaments ;  when  they  are  gone  he  has  to  appeal  to  the  money-lender, 
and  further  add  to  that  debt  which  already  hangs  like  a  millstone 
round  his  neck.  So  much  for  the  |>easant;  but  I  believe  the  Cutchees 
are,  on  the  whole,  at  least  as  well  to  do —  jierhaps  better  off  than  an  ei^ual 
^topulation  taken  haphazard  in  the  agricultural  districts  of  India  outside 
the  canal-irrigated  areas. 

Until  absorbed  into  the  sjthere  of  British  influence  in  India,  the 
population  of  Cutch  was  kept  down  by  wars  civil  and  external,  by 
famines,  and  infanticide.  To  famines  the  country  will  always  be 
liable,  a  rainfall  of  as  little  as  an  inch  having  been  known.  The  last 
great  famine  and  plague  reduced  the  population  by  thirteen  per  cent., 
but  prior  to  their  occurrence  in  1899-1900  the  number  had  increased 
by  some  40,000  in  ten  years,  the  total  in  1891  having  been  558,415. 
Infanticide  was  very  difficult  to  stop ;  treaty  obligations  to  suppress 
it  were  undertaken  by  the  Kao,  though  unwillingly,  but  it  was  not 
until  Sir  John  Malcolm,  in  1831,  went  to  Bhuj  and  threatened  that 
unless  the  custom  was  put  a  stop  to  once  and  for  all,  he  would  withdraw 
the  British  guarantee  for  the  jxtlitical  autonomy  of  the  province,  that  it 
practically  ceased.  The  effect  was  immediate  ;  the  proportion  of  males 
to  females,  which  in  1842  was  as  eight  to  one,  in  1852  was  throe  to  one, 
and  in  1868  1-04  to  I’O,  or  about  the  normal.  Taking  the  figures  given 
above  for  the  population  in  1891,  we  find  that  over  eighty  per  cent,  are 
scattered  about  the  country  among  928  villages,  none  of  which  have 
more  than  three  thousand  inhabitants ;  many  have  nut  more  than  a 
couple  of  hundred. 

For  generations  the  Cutchees  have  been  acknowledged  to  bo  the 
finest  seamen  on  the  coast  of  India ;  this  was  recognized  even  so  far  back 
as  the  times  of  the  £m})eror  Jehangir,  who  exemptetl  them  from  paying 
tribute  on  their  undertaking  to  convey  to  Mecca,  free  of  charge,  such 
pilgrims  us  should  pass  yearly  from  neighbouring  j)rovince8  through 
Cutch  on  their  way  thither.  From  the  middle  of  the  eighteenth  century 
their  shii^s  became  superior  in  construction  and  design  to  other  native 
craft,  an  enterprising  Cutchee  about  that  time  having  visited  Holland  and 
brought  back  with  him  a  knowledge  of  improved  methods  of  shi])build- 
ing  which  he  imparted  to  his  countrymen.  They  imported  slaves  from 


CUTCH  AND  THE  RAN. 


521 


Africa  for  military  service  until  stopped  by  the  East  India  Company, 
who,  also,  at  the  same  time  as  they  guaranteed  in  the  treaties  of  1816 
and  1819  the  autonomy  of  Cutch,  attached  the  stipulation  that  the  Kao’s 
government  should  put  an  end  to  the  piracies  for  which  tho  seafaring 
population  had  been  notorious  for  generations. 

Mandvi,  the  only  seaport  worthy  of  the  name,  with  38,155  inhabi¬ 
tants,  is  a  thriving  and  wealthy  town ;  it  has  a  large  coasting  trade  owning 
some  250  native  craft,  with  an  aggregate  tonnage  of  10,087.  The  larger 
vessels  make  voyages  during  the  fair  season,  as  they  have  done  from  time 
immemorial,  to  the  Persian  gulf  and  even  to  the  coast  of  Africa.  The 
exports  by  sea  in  1897-98  were  valued  at  twenty-five  lakhs  of  rupees, 
the  imports  at  seventy  lakhs.  The  ehief  manufactures  are  silver  filigree 
work  and  embroidery,  but  in  recent  years  ten  cotton  presses  have  been 
ereeted  at  Mandvi.  There  is  now  a  high  school  of  art,  and  scattered 
about  the  province  are  one  hundred  and  thirty-four  schools  with  just 
over  seven  thousand  pupils.  Tho  gross  revenue  of  the  country,  which  in 
1853  was  fifteen  lakhs,  is  now  over  twenty -five.  The  other  towns 
deserving  of  special  notice  which  I  visited  at  difierent  times  during  my 
travels  in  Cutch,  are  Anjar  (population  14,4331,  tho  first  of  importance 
I  reached  after  crossing  the  Ran  at  Mallia;  Bhuj  (population  25,421); 
and  Bhadresvar,  12  miles  north-east  of  Mundra.  Anjar  is  a  walled 
town,  which  became  the  headquarters  of  tho  Political  Agent  on  the  ceding 
of  that  district  (afterwards  given  back)  as  a  security  for  the  payment  of 
an  annual  sijbsidy  for  tho  cost  of  a  British  force  left  in  the  country  to 
maintain  order  in  1819  ;  it  gives  one  the  impression  of  being  a  deeaying 
place,  and  perhaps  is  chiefly  of  interest  as  the  scene  of  military  opera¬ 
tions  by  British  expeditions  into  Cutch.  Bhuj  the  capital  has,  of  in¬ 
terest,  tho  Snake  temple  on  the  top  of  tho  ridge,  from  which  a  fine  view 
is  obtained  of  tho  surrounding  country’ ;  tho  Kao’s  palace,  a  gorgeous 
pile  which  was  designed  by  an  English  architect,  and  on  w'hich  no  ex- 
|>enso  has  been  spared  :  Italian  artists,  even,  were  employed  in  tho 
decorations  of  the  roof  of  tho  groat  hall.  Here,  also,  are  tho  native 
infantry  lines  for  the  regiment  stationed  there,  and  a  church  for  the  few 
Christians  in  Cutch — under  fifty  in  the  whole  province,  and  this  number 
made  up  of  the  officers,  political  and  military,  and  their  families  and 
staffs.  Bhuj  suffered  severely  in  the  earthquake  of  1819;  it  is  stated 
that  7900  houses  were  destroyed,  and  that  over  1100  people  lost  their 
lives. 

The  country  was  probably  never  very  rich  in  remains  of  antiquarian 
interest,  and  earthquake  convulsions  must  have  ruined  many  of  the 
oldest  buildings  in  Cutch,  but  there  are  a  few  very  ancient  temples  at 
Bhadresvar;  one  temple  may,  with  some  confidence,  be  stated  to  have 
received  its  name  as  long  ago  as  73o  A.n.,  and  there  are  other  remains 
dating  from  possibly  tho  sixth  century.  At  Kanthkot  there  is  a  temple 
of  date  A.D.  1280. 
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As  the  general  configuration  of  the  country  has  been  largely  deter¬ 
mined  by  the  lithological  character  of  the  rocks  and  their  stratigraphical 
features,  I  have  indicated  in  the  accompanying  map  the  general  dis' 
tribution  of  the  formations.  Broadly  speaking,  the  whole  of  the  northern 
half  of  Cutch,  including  Wagir  and  the  islands  in  the  Ran  as  well  as  two 
areas  in  the  district  of  Chorar,  are  of  the  Jurassic  period.  My  suggestion, 
which  I  will  develop  presently,  that  the  Ran  is  of  deltaic  origin  appears 
to  be  partly  supportable  from  the  evidence  these  strata  afford.  The 
oldest  or  lowest  of  these  rocks  probably  correspond  to  the  Bath  Oolite  of 
England.  They  presumably  overlie  the  crystalline  rocks,  of  which  an 
example  occurs  in  the  Syenite  forming  (as  shown  on  the  map)  the 
Kalinjur  hills  (height  1165  feet)  in  Nagar,  and  which  it  is  not  too  much 
to  assume  extend  far  underneath  the  Ran  and  Cutch,  supporting  the 
whole  of  the  Secondary  and  newer  formations.  They  form  a  series  of 
strata  6300  feet  in  thickness :  the  lower  half  consists  of  limestones. 
Oolites,  shales,  and  sandstones  of  marine  origin ;  the  upper  of  sandstones, 
shales,  and  conglomerates  with  land  plants.  They  contain  177  species 
of  Cephalopoda,  of  which  50  are  common  to  Europe. 

The  Jurassic  formations  are  followed  by  2600  feet  of  stratified  traps  ; 
these  were  accumulated  at  great  depths  in  the  ocean.  No  single  instance 
of  an  old  volcanic  cone  has  been  observed  within  these  traps,  nor  any 
such  local  arrangement  of  the  beds  as  would  indicate  the  former  existence 
of  such  among  them.  Dhenodur  hill  (1268  feet)  has  been  mentioue<l  in 
papers  on  Cutch  as  an  example  of  an  extinct  volcano,  but,  as  a  matter  of 
fact,  it  is  composed  of  white  sandstone  with  a  capping  of  basaltic  trap 
1 80  feet  thick. 

The  watershed  of  the  province  lies  in  the  Jurassic  and  Trappean 
areas,  and  this  has  some  fine  peaks  along  it ;  for  example,  the  Waora 
hill,  1142  feet,  15  miles  west  of  Anjar,  and  there  are  several  others  in 
height  between  700  and  lOOO  feet.  The  middle  third  of  the  width  of 
Cutch  contains  the  elevated  part  of  the  province,  and  this  may  be  taken 
as  averaging  55<»  feet  al>ove  sea-level. 

The  general  configuration  of  the  country  has  been  determined  by  its 
geological  stnicturc,  for  almost  every  change  in  the  bedding  of  the  rocks 
is  accompanied  by  alteration  in  the  form  of  the  ground ;  further,  atmo¬ 
spheric  agencies  have  produced  unusually  marked  effects  owing  to  the 
character  of  the  rocks ;  but  m(«t  marketl  of  all  is  the  influence  on  the 
con6guration  of  the  country  caused  by  the  great  fault  which  runs  along 
the  northern  face  of  the  CJiavar  and  Katrol  range.  Igneous  intrusions 
have  decided  the  forms  of  many  isolated  peaks,  in  some  instances  even 
producing  minor  ranges  which  traverse  the  country  for  considerable 
distances.  In  the  plains  of  the  interior  the  sedimentary  rocks  frequently 
appear  with  gently  undulating  bedding,  crags  and  scar])8  projecting 
above  the  surface.  The  southern  plains  coincide  with  the  Tertiary 
rocks ;  these,  from  the  softness  of  their  nature  and  horizontality  of  their 
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undulating  WIb,  have  douhtle-ss  favoured  the  production  of  this  form  of 
ground. 

The  scenery  of  the  hilly  country  is  exceedingly  pretty  ;  some  of  the 
wooded  gorges  to  the  west  of  Bhuj  remind  one  of  the  Trossachs  in 
Perthshire.  And  from  the  numerous  peaks  extensive  and  beautiful 
views  are  obtained ;  the  sunset  effects  I  occasionally  witnessoil  were 
gorgeous. 

It  is  usually  stated,  in  Gazetteer  descriptions  of  Ciitch,  that  trees  are 
rare  and  the  country  is  barren  and  sterile,  but  such  is  not  my  experience. 
The  hilly  country  which  occupies  the  greater  part  of  the  centre  of  the 
province  is  beautifully  wooded,  and  the  isolated  hillocks  which  rise  from 
the  plains  are  usually  clothed  with  vegetation.  There  are  jungles  of 
babul  trees ;  peepal  and  banyan  trees  are  common  at  the  villages.  These 
are  often  of  enormous  size ;  I  frequently  camped  under  a  tree  which 
would  have  afforded  perfect  shade  to  a  dozen  large  tents,  and  so  tiiick 
were  the  stems  growing  downwards  from  the  branches  that  the  original 
trunk  was  often  indistinguishable  from  the  others.  I  have  reason  to 
remember  ray  first  march  out  of  Bhuj,  and  incidentally  the  intricate 
character  of  the  country  and  the  thickness  of  the  jungle.  Having 
starteil  off  from  my  camp  early  in  the  morning  to  a  village  16  miles  off, 
after  a  day  spent  in  Bhuj  in  the  company  of  the  last  English  people  I 
was  to  see  for  some  weeks,  T  started  to  join  my  camp,  expecting  on  arrival 
to  find  my  tents  pitched  and  dinner  ready.  It  was  sunset  when  I 
I'eached  the  appointed  place,  but  to  my  dismay  the  villagers  knew  nothing 
of  my  expected  arrival ;  my  camp  had  gone  elsewhere.  Night  fell  rapidly ; 
the  natives  declared  they  could  not  find  the  track  l»ack  to  Bhuj  in  the 
dark,  so  I  had  to  spend  the  night  in  an  empty  cowshed,  without  creature 
comforts  of  any  description.  This  march  (though  not  in  its  unfortunate 
ending)  was  a  type  of  my  camping  along  the  watershed  west  of  Bhuj. 
Son>e  days  the  tracks  were  so  narrow  and  l>ad  that  I  had  to  give  up  carts 
for  the  conveyance  of  my  tents,  and  trust  to  camels  for  which  I  had  to 
send  a  long  distance.  Yet  I  shall  always  look  back  on  the  weeks  I  spent 
alone  in  camp  in  Cutch,  sometimes  as  much  as  60  miles  from  any 
Etiropean,  as  the  most  interesting  time  I  sj^ent  in  India.  'I’he  programme 
of  each  day  was  much  the  same,  the  weather  always  being  fine,  and  the 
nights  cold  and  bracing.  The  tents  were  struck  at  6  a.m.,  breakfast 
iHjing  taken  under  a  tree  while  the  camp  was  being  packed  into  carts  or 
on  camels ;  after  which  on  work  all  day,  luncheon  from  a  tiffin  basket, 
and  dinner  sometimes  not  till  ten  o’clock  at  night.  Towards  the  end  of 
my  tour  I  camped  usually  within  sight  of  the  sea  from  near  Lakhpat  to 
Mandvi.  It  was  a  grand  sight  to  watch  the  waves  breaking  on  the 
shelving  beach  :  as  the  monsoon  was  at  the  time  daily  exi)ecte«l,  a  v*'ry 
high  sea  was  running  in  the  offing. 

Many  Political  Officers  have  come  and  gone  since  the  days  of  James 
McMurdo,  but  I  found  his  memory  stilt  fresh,  and  his  massive  tomb  on 
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the  shores  of  the  Ran  has,  for  the  last  eighty  years,  been  a  landmark  to 
travellers.  The  Honourable  Company  were  fortunate  in  having  a  first- 
rate  man  in  McMurdo  as  their  Agent  in  negotiating  their  first  Treaties 
with  the  Rao.  The  trade  of  Catch  was  never  sufficiently  attractive  to 
induce  the  Company  to  establish  a  Factory,  and  although  an  English 
doctor  who  was  summoned  from  Bombay  to  attend  the  wife  of  the  Rao  in 
1782  is  believed  to  have  been  the  first  European  to  visit  Catch,  McMurdo, 
on  taking  up  his  residence  as  Political  Agent  at  Mandvi  in  1809,  first 
brought  Cutch  within  the  sphere  of  British  influence  in  India.  The 
Treaty  entered  into  that  year  between  the  Honourable  Company  and  the 
de  facto  rulers  of  Cutch — for  the  Rao  was  a  lunatic  and  in  confinement 
— was  his  handiwork,  so  also  were  those  of  1816  and  1819.  The  task 
McMurdo  took  in  hand  alone,  and  at  first  with  a  mere  handful  of  sepoys 
as  a  personal  guard  of  honour,  was  the  suppression  of  piracy  by  local 
authority,  the  restoration  of  order  in  Cutch — which  at  the  time  of  his 
arrival  was  in  a  state  of  anarchy — and  the  dispersion  of  the  banditti  who 
had  for  generations  harried  the  more  settled  and  thriving  adjacent  State 
of  Kathiawar.  Though  he  was  reluctantly  compelled  to  ask  the  Com¬ 
pany  to  make  a  military  demonstration  into  Cutch  in  1815  to  support 
him,  and  again  in  1819,  his  great  personal  triumph  was  the  laying  of 
the  foundation  of  British  influence  in  the  country. 

Intervention  in  the  internal  affairs  of  an  independent  State  was 
contrary  to  the  policy  of  the  Company,  and,  had  it  not  been  for  McMurdo, 
would  j)robably  never  have  been  sanctioned ;  but  he,  on  the  spot,  dis¬ 
covered  the  imminent  danger  of  an  armed  occupation  of  the  Province 
by  the  warlike  Amirs  of  Sind.  McMurdo’s  anxiety  lest  he  should  be 
anticipated  by  them  must  have  been  very  great.  He  was  in  time,  but 
for  months  the  question  hung  in  the  balance  whether  Cutch  should  l»e 
a  State  tributary  to  the  British  or  to  the  Amirs.  Had  the  latter  estab¬ 
lished  themselves,  had  Cutch  become  a  stronghold  of  the  Amirs,  then 
Napier’s  position  in  Rower  Sind  in  *44  would  have  been  perilous  in 
the  extreme,  in  spite  of  the  dearly  purchased  victory  of  Miani,  and 
many  pages  of  history  would  have  to  be  rewritten.  McMurdo’s  early 
death  (he  was  only  a  ( ’aptain  when  he  died  of  cholera,  alone  in  camp 
on  the  shores  of  the  Ran)  prevented  at  the  time  any  public  recognition 
of  his  services;  and  these,  even  to  this  day,  have  been  too  scantily 
recognized. 

What  James  McMurdo  did  in  the  domain  of  politics  Alexander 
Burnes  did  in  that  of  Geography :  he  laid  the  foundation  of  our  topo¬ 
graphical  knowledge  of  the  Province.  When  Burnes  was  sent  to  Cutch 
in  1825,  a  life-and-death  struggle  with  the  Amirs  was  known  to  be 
inevitable  at  no  distant  date.  It  was  necessary  to  secure  the  passage 
of  the  Indus  as  an  alternative  line  of  communication  with  the  North- 
West  Frontier,  and  Cutch  provided  a  strategic  base  for  military  operations 
in  Ixjwer  Sind — at  least,  so  it  was  considered  at  the  time  of  Burnes’ 
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arrival.  He  accordingly  set  to  work  to  make  himself  thoroughly 
familiar  with  the  country  and  people ;  his  mastery  of  the  native 
languages  and  his  knowledge  of  surveying,  equipped  him  thoroughly 
for  his  post.  I  do  not  find  that  ho  was  instructed  to  map  the  country ; 
in  fact,  he  says  himself  that  his  survey  of  the  country  during  the  cold 
weather  of  the  years  1825—28  was  an  “amusement.”  It  may  be  that 
the  British  Government  were  well  content  that  he  should  work  quietly, 
and  so  avoid  exciting  the  fears  of  the  native  rulers,  ready  as  they 
would  be  to  suspect  in  land-measurements  some  design  on  their  inde¬ 
pendence.  At  any  rate,  Bumes  succeeded  in  mapping  the  whole  of 
Cutch  and  part  of  the  northern  shores  of  the  Ban  and  Guzorat  to  -a 
scale  of  4  miles  to  the  inch.  I  can  give  my  personal  testimony  to  the 
very  great  accuracy  of  this  map,  and  it  stood  the  test  of  use  by  the  civil 
and  military  authorities  for  fifty  years — that  is,  until  it  was  superseded 
by  the  publication  of  the  sui’veys  made  by  the  Government  of  India. 
Burnes’  great  achievement  in  the  making  of  this  map  deserves  more 
than  a  passing  reference,  for  it  must  not  bo  forgotten  that  the  extent  of 
country  surveyed  exceeded  Wales  in  area;  that  it  included  numerous 
hilly  tracts;  that  these  were  frequently  thickly  covered  with  dense 
jungle;  moreover,  he  had  to  commence  operations  by  instructing  his 
assistants  of  all  classes.  Alexander  Bumes  l)eing  by  nature  an  ex¬ 
plorer,  it  was  to  be  expected  that  he  would  bo  fascinated  by  the  Han 
and  the  problem  of  its  formation.  During  the  years  he  was  in  Cutch 
the  Ran  was  his  constant  study,  and  while  he  camped  at  Lakhpat,  with 
the  vast  and  mysteri(jus  region  stretching  out  before  him,  he  wrote 
his  last  word  on  the  siibject. 

Bumes  had  learnt  from  the  Periplus  that  in  Alexander’s  time  the  Ran 
was  navigable ;  he  had  learnt  from  the  natives  of  Cutch  that  but  a  few 
generations  before  their  time  certain  towns,  which  are  named  on  the 
accompanying  map — Kiruna,  2.3  miles  north-west  of  Bhuj,  Bhitaro, 
Vingur,  Baliari,  and  Khod — were  seaports ;  also  that  vessels  had  been 
known  to  be  wrecked  on  Pacham,  and  that  they  ran  for  shelter  in 
heavy  weather  to  the  island  of  Karir.  McMurdo,  also,  had  found 
stones  far  from  the  Ran,  circular  with  a  hollow  centre,  such  as  are  used 
by  the  natives  as  anchors  for  small  craft.  But  most  interesting  of  all 
the  finds  was  that  of  a  native  craft  near  Wawanya,  which,  embedded 
15  feet  in  the  soil,  was  exposed  on  a  nullah  shifting  its  course  and 
cutting  into  the  bank  where  it  la}’.  This  vessel  was  of  a  type  much 
larger  than  those  used  up  to  within  the  last  150  years;  it  had  no  iron 
in  its  construction,  the  planking  lieing  bound  together  by  coir  ropes; 
and  generally  it  corresponded  in  design  to  ships  known  to  have  been 
built  V)y  the  Arabs  at  a  port  in  the  Persian  gulf  named  Omana,  some 
two  thousand  years  ago. 

This  evidence  satisfied  Bumes  that  the  area  now  known  as  the  Ran 
was  at  one  time  a  navigable  sea,  and  that  the  existence  of  this  vast 
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tract  was  owing  to  the  “receding  of  the  sea  from  the  south  coast  of 
Cutch,  and  I  [Bumes]  believe  it  is  a  generally  received  conclusion 
that  there  is  a  depression  of  its  level  throughout  the  globe,  though 
in  some  places  it  has  risen.”  McMurdo,  and  others  who  followed  him, 
on  the  other  hand,  considered  the  Ran  to  be  an  elevated  sea-bottom. 
The  years  which  have  passed  since  the  papers  and  reports  of  Bumes, 
McMurdo,  and  others,  have  produced  a  literature  ou  the  subject  of  the 
Itan  and  its  origin  which  has  been  poor  in  its  additions  to  our  know¬ 
ledge. 

Before  starting  for  Cutch,  my  first  aim  was  naturally  the  study  of 
every  paper  and  report  which  I  could  discover  had  been  written  on 
the  Ran.  This  I  found  both  tedious  and  laborious;  the  information 
was  very  difficult  to  get  at;  but  two  propositions,  however,  which 
emerged,  seemed  worthy  of  examination — one  being  that  the  Ran  was  in 
fact  a  raised  sea-bottom;  the  other,  that  it  was  annually  inundated 
by  the  sea,  when,  according  to  the  authors  of  the  papers,  the  South-West 
monsoon  winds  raised  the  surface-level  of  the  sea  in  the  Gulf  of  Cutch 
and  in  the  Khori  creek.  The  highest  authority  for  the  latter  statement 
I  found  to  be  a  paper  read  before  the  British  Association  at  the  Exeter 
meeting  in  1869. 

At  first  sight  the  first  proposition  seemed  plausible.  Cutch  is  un¬ 
doubtedly  in  a  great  area  of  Seismic  disturbance,  and  as  lately  as  1819 
suffered  from  a  Tectonic  shock,  which,  besides  causing  much  damage 
and  loss  of  life,  formed  a  basin-shaped  subsidence  in  the  western  limits 
of  the  Ran,  having  a  well-defined  area  of  several  hundred  square  miles, 
with  a  maximum  depression  of  about  20  feet.  This  area,  when  filleil  by 
an  inrush  from  the  Indian  oceani  through  the  Khori  creek,  was  known, 
until  some  fifty  years  afterwards  it  became  silted  up,  as  the  Sindree 
lake.  Thus  the  geographical  position  of  Cutch  would  not  preclude  the 
{possibility  of  an  uplift  of  the  ocean-bed  to  form  the  Ran  ;  but  I  sought 
in  vain  for  any  evidence  of  such  an  upheaval  having  taken  place  in  at 
least  recent  geological  times.  The  islands  in  the  lian  exhibit  cliffs  of 
.Jurassic  formation,  which  to  the  north  are  often  very  fine,  as  much  in 
height  as  3.50  to  4^>0  feet.  Not  infrequently  the  naked  rock  ap]pears 
down  to  the  very  edge  of  the  Ran,  while  in  other  places  the  bases  of  the 
cliffs  are  covered  bj'  a  sloping  talus.  Here,  if  anywhere,  had  an  eleva¬ 
tion  of  the  sea-lpottom  taken  place,  the  usual  evidences  would  have  been 
discovered.  Rut  there  is  an  entire  absence  of  sea-caves,  erosion  of  the 
rocks  by  sea,  borings  of  sea-mollusca  re8tricte<l  to  one  level,  or  other 
evidence  of  upheaval ;  nor  anywhere  along  the  northern  shore  of  Cutch 
have  raised  beaches,  gravel  terraces,  and  the  like  been  found.  This 
is  equally  true  of  the  eastern  and  northern  confines  of  the  Ran,  while 
the  even  8lo|pe  of  the  land  surrounding  this  tract  on  its  eastern  and 
northern  confines,  and  uniform  fall  of  the  beds  of  the  rivers  and  streams 
which  lose  themselves  in  it,  point  to  a  {period  of  re{Pose  of  the  Earth’s 
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surface  through  long  geological  time.  The  proposition  that  the  Ran  is 
a  raised  sea-bottom  is  thus  apparently  incapable  of  proof ;  in  fact,  all 
the  attainable  evidence  points  to  there  having  been  no  noticeable 
changes  in  elevation  caused  by  subterranean  agency  of  either  the  Ran 
or  the  countries  adjacent  to  it  during  recent  geological  time. 

That  Cutch  is  converted  into  an  island  by  the  sea  during  the 
prevalence  of  the  South-West  monsoon  is  widely  taught  and  almost 
universally  believed ;  yet  here,  again,  all  obtainable  evidence  points  to 
this  being  another  popular  delusion  with  regard  to  the  province. 

From  a  glance  at  the  map  it  will  be  evident  that,  for  the  ocean  to 
encircle  Cutch,  its  waters  must  enter  either  by  the  Gulf  of  Cutch  or 
through  the  Khori  creek.  I  examined  the  first  entrance  with  great 
care.  Between  Mallia  and  Shikarpur  is  a  much-nsed  track  crossing 
5  miles  of  the  Ran.  Natives  at  both  places  assured  me  that  water  had 
never  been  observed  to  flow  inwards  from  the  sea,  that  when  the  Ran 
was  flootled  at  this  crossing  it  attained  a  maximum  depth  of  only  2 
feet,  and  that  the  current  always  set  seawards.  The  water  certainly 
was  salt ;  but  the  land-water  brought  down  by  the  rivers  is  saline,  and 
its  salinity  would  bo  increased  by  the  solution  of  salt  found  in  situ  on 
the  Ran.  Between  Mallia  and  Shikarpur  I  ran  two  sections  with  a  spirit- 
level.  I  found  the  Ran  sloped  exactly  6  inches  a  mile  towards  Cutch, 
and  that  there  was  nowhere  any  evidence  of  scour.  I  then  levelletl  a 
1 0-mile  line  at  right  angles  to  the  first  section,  5  miles  above  and  5 
miles  below  its  middle  point;  the  result  obtained  was  a  uniform  rise 
from  the  sea  of  6  inches  to  the  mile.  I  commenced  my  seaward  section 
at  the  point  which  the  natives  stated  the  sea  reached  at  high  spring 
tides,  under  the  influence  of  strong  south-westerly  winds  an<l  in  the 
absence  of  land- water. 

My  inland  section,  like  the  lower,  was  run  on  a  Itearing,  and  was 
stopped  on  a  morning  when  the  mirage  rendered  the  shores  of  Cutch 
and  Kathiawar  invisible,  and  I  stoo<l  at  the  centre  of  a  circular  plain 
of  dark-coloured  alluvium,  delimited  by  an  atmosphere  of  quivering 
air.  On  this  occasion  I  was  not  alone;  but,  to  appreciate  in  full  the 
fascination  of  the  Ran,  on  another  day,  when  the  sun  was  high  in  the 
heavens  and  protlucing  a  maximum  of  atmospheric  effect,  I  walked  for 
some  3  miles,  on  a  compass  bearing,  into  the  Ran,  leaving  the  low  sandy 
plains  of  Kathiawar  behind  me.  On  halting,  the  feeling  was  one  of 
awful  isolation.  As  before,  the  horizon  was  one  unbroken  circle,  the 
plain  on  which  one  stoo<l  a  perfectly  level  sheet  of  black  alluvium 
seamed  with  desiccation  cracks  some  3  inches  deep  by  1  in  width,  each 
jK»lygonal  cake  glistening  with  salt-crystals.  But  perhaps  even  more 
impros.sive  than  the  utter  absence  of  life  of  any  kind  was  the  appalling 
silence :  the  world  seemeil  dead  around  one.  Had  I  run  this  section 
further,  1  sul)sequently  ascertained,  1  should  have  obtained,  at  a  distance 
of  50  miles,  a  rise  of  2o  feet.  This  gentle  slope  of  6  inches  to  the  mile 
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explains  the  deposit  of  silt  of  such  a  coarseness  as  would  take  place  from 
water  moving  with  a  velocity  due  to  that  fall ;  only  the  very  finest  com¬ 
minuted  matter  would  he  retained  and  carrietl  seawards  by  water 
moving  with  so  slow  a  current. 

These  sections,  together  with  information  obtained  locally,  would 
be  quite  sufficient  to  show  that  sea-water  cannot  get  round  to  the  north 
of  Cutch  from  the  gulf  of  that  name,  but,  were  any  further  proof  asked 
for,  I  would  invite  an  inspection  of  the  narrowest  crossing  of  the  Ran — 
that  is,  between  Wagir  and  Chorar.  Here  the  Ran  is  only  H  mile  wide  ; 
the  surface  of  the  ground  is  some  40  feet  above  mean  sea-level,  and 
composed  of  hard  sand.  I  believe  that  we  have  here  the  divide  between 
the  deltas  of  the  Luni  and  the  Kathiawar  rivers  flowing  into  the  Lessor 
Ran.  The  only  other  possible  entrance  for  the  sea  into  the  Ran  is,  as 
stated  above,  by  the  Khori  creek.  A  few  words  will  suffice  to  show 
that  it  does  not  enter  here,  for  at  Lakbpat  bunder  there  is  only  a  depth 
of  a  fathom  of  water  at  low  tide.  The  tide  is  stated  to  rise  6  feet  at 
springs ;  but  the  Khori  creek  shallows  rapidly  to  the  north-east,  where, 
at  a  point  600  yards  from  the  bunder,  there  is  a  ford  practicable  for 
horsemen  and  cattle  during  the  whole  monsoon.  If  the  Ran  was  flooded 
by  the  ocean,  we  should  have  in  the  break  of  the  monsoon,  when  it  is 
said  to  occur,  a  continuous  current  of  great  volume  and  lasting  for  many 
days  to  flood  an  area  of  many  thousand  square  miles ;  but  this  docs  not 
occur.  On  the  contrary,  throughout  the  year  the  tides  near  Lakhpat  are 
perfectly  normal.  Were  any  further  proof  required  of  the  absence  of 
sea-water  throughout  the  year  from  the  Ran,  it  is  furnished  by  a  study 
of  the  site  of ‘the  now  silted-up  Sindree  lake.  This  lake,  as  is  well 
known,  was  formed  by  an  inrush  of  the  sea  filling  a  depression  causetl 
by  a  subsidence  following  the  earthquake  of  1819.  No  sign  of  this  lake 
now  exists,  except  some  pools  of  brine  which  are  known  to  l)e  rapidly 
decreasing  in  area.  Had  the  site  of  the  lake  been  regularly  visited  by 
sea-water  since  its  formation,  these  pools,  instead  of  being — as  they  are 
— so  intensely.saline  as  to  be  destructive  to  marine  life,  would  contain 
water  of  ordinary  sea-water  character  with  living  sea  organisms. 
Further,  it  should  be  noted  that  the  Sindree  lake  occupied  the  lowest 
ground  in  the  Ran,  as  it  was  the  only  area  flooded  when  the  earthquake 
of  1819  provided,  in  lowering  the  level  of  the  bed  of  the  old  Khori 
channel,  an  access  for  the  sea  round  the  north  of  Cutch-  I  believe  that, 
to  solve  the  problem  of  the  formation  of  the  Ran,  it  must  be  approached 
from  a  fresh  jtoint  of  view  altogether,  and  that  the  solution  is  not  to  be 
found  in  Cutch,  nor  the  Ran  itself,  but  on  the  mainland.  I  will  en¬ 
deavour  to  show  that  the  Ran  is  the  delta  of  the  Hakra,  the  lost  river 
of  Sind. 

Until  Napier  destroyed  the  power  of  the  Amirs  and  seized  the  Indus 
valley,  Sind  was  closed  to  Europeans,  and  for  some  years  after  travel¬ 
ling  l>ecame  safe  in  the  delta  of  the  Indus,  the  arduous  labours  of  the 
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bcttlemeDt  of  the  country  afforded  the  few  Englishmen  engaged  on  it 
scant  leisure  for  geographical  research.  Nor  must  it  be  forgotten  that  for 
nine  months  in  the  year,  on  account  of  the  great  heat,  life  under  canvas 
is  almost  intolerable ;  even  in  a  bungalow  in  Lower  Sind,  I  have  known 
the  temperature  in  May  and  Juno  never  less  than  100°,  and  the  daily 
maximum  110°.  Such  villages  iis  there  are  provide  no  shelter  for  Euro- 
])eans  from  the  savage  heat,  while  the  dust-storms  last  for  months  and 
obscure  the  features  of  the  country.  It  is  not  to  be  wondered  at  that 
our  knowledge  of  the  lower  course  of  the  Indus  has  l>eeu  slowly  and 
|»ainfully  acquired,  nor  that  it  took  many  years  to  accurately  survey'  the 
country  from  Karachi  to  the  Luni  river. 

I  am  fully  aware  that  I  am  on  ground  which  has  been  for  years  the 
scene  of  much  controversy  when  I  approach  the  subject  of  Alexander’s 
descent  of  the  Indus,  and  the  site  of  the  ajx'x  of  the  delta  of  that  river  as 
he  found  it.  Nor  is  it  necessary,  for  the  purjKJses  of  this  paper,  to  do  more 
than  state  the  conclusions  arrived  at  by  that  great  Oriental  scholar  Major 
Kavorty  as  to  the  topography  of  the  Indus  delta  in  the  year  (325  B.c.) 
when  Alexander  departed  on  his  return  march  to  Europe.  This  much  we 
know  he  writes  in  his  great  work  on  ‘  The  ^lihran  of  Sind  ’ — that  the 
drainage  of  Upper  Sind  and  the  Punjab  reached  the  sea  by  the  Mihran  ; 
that  this  river  separated  into  two  branches  at  Kalari  (20^  40'  N.  lat., 
68°  30'  E.  long.),  about  40  miles  north  of  Bahmanabad  (modern  Mausii- 
riyah) ;  and  that  Alexander  must  have  sailed  down  it  as  far  as  Patala. 
At  Patala,  which  was  at  or  very  near  the  ancient  site  of  this  town,  he 
ordered  a  citadel  to  be  built  and  dockyards  to  be  constructed,  recognizing 
it  to  be  a  strategical  town  of  great  importance.  From  Patala  he  had 
the  choice  of  either  of  the  two  great  branches  into  which  the  river  had 
divided,  as  an  access  to  the  sea,  and  he  explored  them  both.  The  sea 
coast  must  have  been  reached  by  him  by  the  west  branch  near  Debal, 
the  ancient  port  of  Sind,  about  15  miles  from  Tatta:  by  the  east  he 
would  have  passed  through  the  Samara  lake,  where  Nearchus  subse¬ 
quently  collected  his  fleet,  arriving  at  the  open  sea  about  lat.  25°,  a  short 
distance  only  from  the  lake.  The  exact  coast-line  in  Alexander’s  time 
lietween  modern  Kar&chi  and  the  mouth  of  the  Ilakru,  and  still  further 
eastwards,  will  probably  never  be  determined,  but  for  the  purposes  of 
this  paper  the  25th  parallel  may  be  taken  as  sufliciently  defining  it. 

So  much  for  the  limits  of  the  laud  some  two  thousand  years  ago.  A 
valuable  description  of  the  sea  washing  this  coast-line  is  given  in  the 
‘  Periplus,’  a  coast-line  from  which,  it  should  be  noted,  the  group  of 
islands  now  known  as  Cutch  was  too  distant  to  be  visible.  The  author, 
after  noticing  that  the  Sinthus  (or  Indus)  has  seven  mouths,  proceeds  to 
say,  “  To  the  east  of  the  Sinthus  you  meet  with  another  bay  called 
Eirinos,  hitherto  unexplored,  which  has  an  inclination  to  the  north. 
There  are,  in  fact,  two  bays,  or  rather  one  divided  into  two,  a  larger 
and  a  smaller.  The  sea  in  both  is  shallow,  with  continual  eddies,  and 
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eddies  in  shoal  water  extending  a  great  way  from  shore,  so  that  vessels 
are  frequently  aground  before  they  come  within  sight  of  land,  or  are 
caught  in  the  indraft  and  driven  upon  the  breakers.  At  the  entrance 
of  this  gulf  a  promontory  rises  to  the  right,  called  Barake,  from  the 
point  of  which  the  shore  takes  first  a  south-east  direction,  and  then 
winds  round  to  the  west,  encircling  the  bay  and  including  the  seven 
islands  which  lie  off  Barake.  Vessels  which  make  this  cape  keep  ofi' 
from  the  entrance  to  the  gulf  to  escape  the  danger  ;  but  if  they  are  once 
embayed  beyond  the  cape,  there  is  no  possibility  of  retreat.  The 
soundings  are  as  fallacious  as  the  other  dangers  are  imminent,  for  you 
have  one  instant  an  abrupt  cast  in  deep  water,  and  the  next  you  are 
upon  a  rocky  bottom,  so  broken  and  sharp  as  to  chafe  the  cables  carried 
out  to  steady  the  vessel,  and  finally  make  them  part  from  the  anchor.” 
In  this  “  bay  ”  the  Hakra,  through  the  Shagura  channel,  formed  its 
delta.  It  is  of  imjmrtauce  to  note  that  the  bay  nameil  Eirinos  was 
shallow  right  across  to  the  Cutch  islands,  and  that  the  “  indraft  ” 
setting  eastwards  would  to  a  very  considerable  extent  confine  the  deposit 
of  llakra  silt  to  the  north  of  Cutch. 

We  cannot  describe  the  gradual  growth  of  the  delta,  for  with  the 
de|>arture  of  Alexander  and  his  army  there  followed  a  |)eriod  of  no 
less  than  a  thousand  years  of  “  splendid  isolation  ”  on  the  part  of  India 
as  a  whole  and  of  this  portion  of  it  in  i>articu]ar  ;  but  it  may  safely  be 
assumed  that  an  uninterrupted  deposit  of  silt  took  ]ilace  during  this 
millennium.  It  has  been  calculated  that  the  undivided  Indus  brings 
down  300  cubic  feet  of  mud  per  second  for  seven  months  in  the  year, 
of  which  one  half  may  well  have  come  down  the  fcihagara  channel. 
From  these  data  it  may  bo  inferroil  that  the  delta  advanced  rai)idly 
seaward^  with  an  eastward  trend. 

Sind  was  invaded  by  the  Arabs  in  712  a.d.,  and  the  Arab  historians 
of  the  conquest  of  that  country  furnish  reliable  information  of  the 
growth  the  delta  had  by  their  time  attained.  To  have  a  correct 
conception  of  how  far  it  extended  when  the  Arabs  landed  in  Sind  we 
should  draw  a  lino  from  a  few  miles  south  of  Debal  and  Badin  towards 
Wangah,  or  even  much  further  east  towards  Nowarkot.  I  have  ven¬ 
tured,  after  studying  the  contours,  to  extend  this  line  as  far  as  Nagar. 
Thus,  during  the  thousand  years  of  silence  which  had  passed  in  the 
history  of  the  delta  since  the  departure  of  the  Greeks  the  coast-line  had 
advanced  as  far  southwards  as  a  line  joining  Nagar  with  Debal. 

For  many  hundreds  of  years  after  the  Arab  conquest  of  Sind  the  sea 
was  still  navigable,  though  doubtless  shallower  than  in  Alexander’s 
time ;  apd  we  find  this  period  marked  by  the  founding  of  a  town  named 
Pari  Nagar,  near  the  present  village  of  Virawah,  in  Nagar.  “  To  judge  by 
the  extent  of  the  buildings  and  streets,  many  of  which  are  traceable  — 
the  houses  having  been  built  of  burnt  bricks,  some  of  which  have  since 
been  excavated  and  used  for  the  present  village  of  Virawah — it  would 
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Hp])tiar  to  have  oeen  a  large  and  flourishing  town”  (Kaikesj.  The 
proeperitj’  of  this  town  can  only  have  been  due  to  its  being  a  bea|>ort. 
On  the  site  of  Pari  Nagar  are  the  remains  of  large  Jain  temples,  most  of 
them  of  white  marble.  They  clearly  demonstrate  that  at  the  time  of 
their  construction — and  which,  from  dates  engraved  in  some  of  the  slabs, 
was  probably  in  the  middle  of  the  eleventh  century — the  artisans  were 
by  no  means  behind  those  of  after-times  in  the  art  of  sculpture.  This 
town  must  have  been  a  port  when  the  hinterland — prior  to  the  {lerioilical 
transitions  of  the  rivers  of  Sind — was  well  watered,  and  supjKuted  a 
considerable  ixipulation.  Balmir,  another  town  lUO  miles  north-east 
of  Viritwah,  shows  in  its  ruins  similar  evidence  of  w'ealth  and  population, 
and  inferentially  also  of  the  Luni  having  been  navigable  for  at  lea.st 
small  craft  for  some  centuries.  Pari  Virawah  was  destroyed  by  the 
EmjKjror’s  troops  from  Delhi  in  al>out  1226  a.i>.,  but  in  any  case  its 
decline  was  imminent  and  inevitable.  A  great  flood  in  the  northern 
part  of  the  I’unjab  territory  had  brought  about  a  learraiigement  of  the 
waterways  in  the  delta,  for  about  the  beginning  of  the  fourteenth 
century  the  Ilakra  lost  the  greater  part  of  its  volume,  and  for  some 
four  centuries  continued  only  with  some  difficulty  to  be  a  }>erennial 
stream;  it  finally  ceased  to  l>e  one  in  A.n.  1739.  Before  its  decline  in 
imiKjrtance,  the  river  had,  with  some  assistance  from  the  Luni,  and  to 
a  small  extent  from  the  streams  in  Cutch,  silted  up  the  sea-bed  between 
the  mainland  and  the  Cutch  islands  ;  for  although  a  channel  was  kept 
open  for  three  or  four  centuries  longer  by  the  scour  of  the  land-water 
from  Cutch  seeking  the  sea  through  the  Khori  creek,  and  another  along 
the  mainland  preserved  by  the  Luni,  that  the  intervening  area  was 
a  marsh  (or  ran)  in  a.d.  1361  we  learn  from  the  Arab  hiatorian  who 
had  accomjtanied  the  Sultan  Firux  Shah,  when  in  that  year  he  led  an 
exjiedition  into  Guzarat.  Ho  descriltes  the  marsh  as  extending  from  the 
ocean  between  the  provinces  of  Sind  and  Guzarat,  in  length  9d  kuroh 
(157  miles),  and  breadth  8  to  3U  kuroh  (14  to  62  miles).  It  is  “such  a 
howling  desert,”  he  adds,  “  that  no  bird  ever  flapped  its  wings  over  it, 
not  a  tree  was  to  be  seen,  not  a  blade  of  grass,  not  even  a  miserable 
noxious  weed  ”  — a  description  of  the  Ran  five  centuries  ago  which  will 
do  equally  well  for  to-day. 

Thus  far  I  have  dealt  with  the  advance  of  the  coast-line  immediately 
to  the  north  of  the  Cutch  islands,  and  the  silting  up  of  the  sea  area 
l)etweeu  by  the  Ilakra  and  subsidiary  streams ;  now  the  advance  south¬ 
ward  of  the  delta  of  the  Indus  west  of  the  68’  3o'  meridian  can  be 
rapidly  followed. 

The  ancient  (own,  Debal,  15  miles  below  Thathah  (^Tatta),  was  the 
first  place  in  that  territory  attacked  by  the  Arab  leader  Muhammad 
early  in  93  H.  (711  a.d.),  a  fact  recorded  by  the  Arab  historian  which 
enables  us  to  fix  the  position  of  this  portion  of  the  coast-line  at  the 
beginning  of  the  eighth  century,  fur  Debal  was  then  a  seaport.  Like 
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Thathah  (which,  however,  was  not  founded  till  some  six  centuries  later) 
it  was  on  the  Bhagar  branch  of  the  Indus,  but  at  its  mouth  ;  and  even 
as  late  as  the  seventeenth  century  the  Bhagar  branch  was  a  very  great 
stream,  and  navigable  for  vessels  of  20H  tons  as  far  as  Lahri  Bandar, 
which  place  was  then  some  20  miles  from* the  sea.  Moghul  Bin,  now  60 
miles  from  the  sea,  was,  in  the  reign  of  Queen  Elizabeth,  on  the  sea-coast. 
Accordingly,  a  line  joining  Karachi  with  a  point  20  miles  south  of  Ijahri 
Bandar,  through  Moghul  Bin,  to  alwut  20  miles  north  of  Lakhpat,  will  give 
the  approximate  coast-line  of  the  Indus  delta  three  hundretl  years  ago. 
The  delta  to  the  south  of  this  line  has  been  formed  since.  The  con¬ 
clusion  to  be  formed  is  that,  subse<|uont  to  the  transition  of  the  drainage 
of  the  Punjab  rivers  from  the  Ilakra  into  channels  further  west,  the 
advance  seawards  of  the  delta  became  more  rapid,  and  that  its  develop¬ 
ment  has  caused  the  silting  up  of  the  Khori  channel  and  its  permanent 
closing  as  an  access  for  the  sea  into  the  western  {K>rtion  of  the  Kan.  But 
this  desertion  of  the  Ilakra  channel  was  not  completed  until  the  *  bay,’ 
as  it  was  known  to  the  Greeks,  had  been  silted  up  by  that  river  to  the 
sea-level  and  in  parts  above  it. 

There  are  no  writings  to  aid  us  in  an  attempt  to  fix  the  easterly  con¬ 
fines  of  the  bay  as  described  in  the  Periplus ;  in  the  accompanying  map 
I  have  shown  the  l(*0-feet  and  2t>U-feet  contours  of  the  country  to  the 
cast  as  they  exist  at  the  present  day,  and  from  a  consideration  of  the 
probable  rate  of  accumulation  of  iEolian  deposits  under  the  conditions 
obtaining,  a  suggestion  that  the  present  lOO-feet  contour  approximates 
to  the  coast-line  2000  years  ago  appears  tenable.  The  two  areas  ot 
Jurassic  formation  in  the  district  now  called  Chorar  would  then  have 
been  islands,  as  would  the  province  of  Cutch  named  Wagir,  and  the 
seven  islands  of  the  old  geographers  are  accounted  for. 

The  small  rainfall  in  Cutch,  under  15  inches  a  year,  and  the  very 
limited  catchment  areas  of  the  streams  discharging  into  the  Kan,  in¬ 
dicate  an  insignificant  deposit  of  silt  through  their  agency  ;  nor  can  the 
Euni  have  brought  down  much,  as  it  is  not  a  river  liable  to  freshets. 
Further,  it  rises  in  a  lake  at  Ajmere  ;  its  chief  tributary  is  the  Sarsuti, 
which  also  has  its  origin  in  a  lake  (the  Pushkar),  and,  though  fed  by 
numerous  tributaries,  these  have  their  origin  in  the  well  wooded  Aravalli 
hills. 

I  believe  that  so  long  as  the  easterly  current,  referred  to  by  the 
Greek  writers,  circled  round  the  Cutch  islands  the  deposit  of  silt  into 
the  Lesser  Kan  from  Chorar  to  the  present  head  of  the  Gulf  of  Cutch 
by  the  Bauas  and  the  rivers  of  Kathiawar  cannot  have  been  considerable ; 
but  on  the  silting  up  of  the  Greater  Ran  by  the  Hakra,  and  with  the 
simultaneous  heading  off  of  this  current  by  the  southward  extension  of 
the  Indus  delta,  the  conditions  became  more  favourable.  The  Lesser 
Kan  would  then  become  a  quiet  and  almost  land-locked  bay,  where  silt 
might  be  expected  to  accumulate  with  rapidity. 
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The  very  marked  difference  between  the  comjmsitiuu  uf  the  alluvium 
ef  the  Greater  and  LoBser  Ran  at  once  poiiita  to  different  Bources  of 
origin.  Thu  silt  of  the  Greater  Ran  ih  unmistakably  an  Indus  valley 
dei>osit;  that  of  the  Lesser  Ran  is  as  easily  recognizable  as  the  black 
cotton  soil  of  its  source  of  origin  in  Kathiawar.  The  Greater  Ran,  when 
it  dries,  becomes  hard  sand  overlaid  by  salt,  varying  in  thickness  from  a 
mere  layer  to  as  much  as  4  feet.  The  Lesser  Ran,  were  it  not  fur  a 
slight  powdering  of  salt,  resembles  that  rich  dark  loam,  com{)osed  of 
mineral  debrig  and  organic  matter,  which  is  known  as  “  black  cotton  soil,” 
or  regar ;  such  salt-beds  as  occur  owe  their  existence  to  the  Banas,  the 
one  river  flowing  into  theLo.sscr  Ran  comparable  to  the  Luni.  This  silt, 
when  wot,  becomes  clayey  ;  the  Indus  silt— the  “hour-glass  sand,”  as  it 
has  been  described— does  not.  Neither  ever  forms  marshlard.  The 
Greater  Ran  is  mainly  indebted  fur  its  salt  to  the  Luni,  the  lied  of 
which  river  and  its  tributary  streams  are  encrusted  by  saline  deposits. 
The  river  has  now  silted  up  its  mouth,  and  a  salt-bed  of  great  e.\tent 
hits  lieen  formed  cast  of  Nagar  by  the  evaporation  of  such  water  as  has  in 
recent  times  filtered  through  the  sand-drifts  which  have  choked  it  up. 
Some  salt  was  also  brought  to  the  Ran  by  the  Indus  inundations  sub¬ 
sequent  to  its  diversion  from  the  llakra  channel.  Nearly  all  the  rocks 
of  Cutch  are  strongly  impregnated  with  salt,  many  of  the  river  pools 
are  lined  with  it,  and  this  occurs  so  generally  that  a  stream  of  fresh 
water  is  rarely  found  in  the  country  except  in  the  stratified  trap  area, 
and  these,  as  will  be  seen  from  the  map,  discharge  without  exception 
into  the  Indian  ocean.  The  Jurassic  rucks  are  the  most  saline,  and  these 
arc  drained  into  the  Ran.  The  Cutch  salt  has  a  slightly  bitter  taste. 

There  are  some  ([uicksands  near  the  site  of  the  now  silted-up  Sindree 
lake,  but,  unless  local  rain  has  fallen  or  river  discharges  have  spread 
themselves  over  the  Ran,  its  surface  is  hard  and  firm,  and  the  heavy, 
cumbrous  bullock-carts  of  the  country  pass  easily  over  it.  It  was  crossed 
in  all  directions  at  nearly  all  times  of  the  year  by  troops  of  all  arms, 
engaged  in  the  suppression  of  the  banditti  who  infested  the  deserts  of 
Thar  and  Parkar.  The  effect  of  local  rain  on  the  Ran  was  considered  in 
those  days  us  the  cause  of  the  Run  being  difficult  to  cross,  but  in  the 
absence  of  this,  rapid  marches  were  made.  Thus,  on  October  18,  1848, 
a  company  of  European  artillery,  with  a  horse-battery  of  D-pounders  and 
two  24-iK)under  howitzers  with  waggons,  marched  in  eighteen  hours 
(including  halts)  from  Misri  Well  to  Vingur,  a  distance  of  31  miles ;  and 
on  Sej)tember  30,  1832,  a  detachment  of  artillery  from  Bhuj,  with  a 
12-pounder  howitzer  and  a  6-pounder,  marched  across  the  Ran  from  Bela 
to  Kasha,  a  distance  of  27i  miles,  in  twelve  hours. 

The  silting  up  of  the  Greater  Ran  is  still  being  continued  by  the 
Cutch  rivers,  but,  as  explained  above,  the  quantity  of  alluvium  brought 
down  by  them  is  insignificant.  The  Punjab  drainage  which  entered  the 
Ran  by  the  llakra  river  has  formed  fresh  channels  further  westward. 
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and  the  Luiii  water  now  reaches  the  lian  as  filtered  brine ;  the  sea  never 
reaches  this  vast  area,  which  has  now  become  the  dominion  of  dust- 
stonus. 

In  the  deserts  of  Thar  and  Farkar  the  air  is  seldom  still,  and  in 
Cutch,  where  the  rocks  are  generally  remarkably  friable,  there  is  seldom 
a  calm  day.  Though  the  prevailing  wind  is  west,  it  blows  for  ten 
months  in  the  ye:ir  also  from  the  south-west  and  north-west ;  one  month 
may  bo  allowed  for  easterly  winds,  and  one  month  for  variable  winds. 
The  monsoon  sets  in  generally  with  great  violence  from  the  north-east 
before  it  settles  in  the  south-west.  In  the  desert,  as  in  Cutch,  a  quiet 
breeze  is  enough  to  raise  the  dust,  and  a  strong  wind  makes  the  air  so 
thick  with  sand  that  a  man  fifty  paces  ofi'  would  be  invisible.  Sir 
Charles  Napier,  writing  from  the  Hyderabad  district  in  January,  when 
the  climatic  conditions  would  be  at  their  best,  says,  “  Our  eyes  are  full 
of  sand,  cars  full  of  B  ind,  noses  full,  mouths  full,  and  teeth  grinding 
sand;  enough  between  our  clothes  and  skin  to  scour  the  latter  into 
goldbeater’s  leaf — one  might  as  well  wear  a  sandpaper  shirt.  Our  shoes 
are  in  holes  from  diyness,  and  wo  walk  as  if  we  had  suiiplied  their  places 
with  sand-boxes;  our  meat  is  all  sand,  and  on  the  aveiage  every  man’s 
teeth  have  been  ground  down  an  eighth  of  an  inch,  according  to  his 
appetite.”  As  might  be  cxjiected,  iEolian  de}X)sits  in  the  Kan  are  being 
accumulated  with  great  rajndity  under  the  conditions  which  obtain.  On 
the  northern  shores  of  the  Ran,  what  was  open  water  in  the  times  of  the 
Creeks  is  now  occupied  by  parallel  ranges  of  sandhills,  having  their  crests 
from  6  to  8  miles  apart,  and  in  height  some  60  to  80  feet  above  the 
hollows  between  them.'  These  come  right  down  to  the  shores  of  the 
Ran,  on  which  they  are  encroaching,  and  which,  it  is  safe  to  say,  they 
will  some  day  occupy,  burying  beneath  them  the  alluvium  whose  origin 
I  have  been  endeavouring  to  trace. 

Very  great  changes  within  the  last  eighty  years,  through  the  agency 
of  drifting  sand,  can  oven  now  be  discerned  by  comparing  liurnes’  map 
of  the  Ran  with  the  present  conditions.  Large  areas  which  are  shown 
as  of  Ran  formation  on  it,  and  which  are  so  described  in  contomi>orary 
notes  on  the  most  used  crossings  from  Cutch  to  Sind  and  Nagar,  are  now 
areas  of  firm  sand  sustaining  a  scanty  vegetation,  while  the  formation 
of  these  sandy  islands,  or  “  bets”  as  they  are  called  locally,  is  going  on 
unceasingly. 

The  prevailing  direction  of  the  winds,  and  its  distance  from  the 
descits  of  Thar  and  Farkar,  as  well  as  the  high  state  of  cultivation 
of  Kathiawar,  render  the  Lesser  Ran  less  liable  to  dust-storms  than  the 
Greater;  wind-borne  deposits  are,  accordingly,  a  less  prominent  feature 
of  its  present  condition.  Such  as  occur  are  in  its  eastern  confines,  but 
the  Kathiawar  shore  is  skirted  by  low  hills  of  drift  sand,  and  there 
is  a  well-marked  series  of  dunes  extending  for  20  miles  from  Wawanya 
along  the  coast  of  the  Gulf  of  Cutch. 
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I  bavo  throughout  this  pajiur  adopted  the  simplest  spelling  of  the 
name  now  given  to  this  province.  Cutch  is,  of  course,  merely  a  phonetic 
rendering  of  the  Urdu  word,  whose  nearest  transliteration  into  Koman 
letters  is  “  Kachchh,”  which  means  alluvium  brought  down  by  rivers. 

“  Ran  ”  means  a  marsh.  Thus,  when  we  talk  of  the  Ran  of  Cutch,  wo 
say  the  Marsh  of  alluvium.  It  is  out  of  the  question  that  the  rocky 
islands  which  lay  off  the  mouth  of  the  Hakra  could  have  been  called 
Kachchh  at  the  time  of  the  Greeks,  or  even  for  centuries  latoi-.  It 
is  probable  that,  as  the  islands  formed  part  of  the  ancient  province  of 
Saurasthra  or  Surath,  so  they  were  named,  until  their  identity  was  lost 
in  the  newly  formed  land  surface  connecting  them  with  the  mainland.* 

After  the  l>aper,  the  Cuaikuan  (Sir  T.  H.  Uoldich)  :  1  am  afraid  that  the  time 
for  discussion  is  rather  short,  but  Mr.  Sivewright  has  given  us  one  or  two  very 
interesting  points  to  think  about.  About  the  time  that  Mr.  Sivewright  must  have 
been  engaged  in  investigating  the  conditions  of  the  Ran  of  Cutch,  General  Uaig,  u.e., 
of  the  Bombay  Survey,  issued  a  small  booklet  dealing  with  that  very  subject,  and  he, 
iucideutally,  i)ointed  out  the  extraordinary  changes  that  had  taken  place  since  ancient 
times  in  the  course  of  the  Indus.  He  traced  out  the  old  courses  of  the  Indus,  and  he 
showed  fairly,  I  think,  what  the  growth  of  the  Indus  delta  may  have  been  from 
earliest  times.  As  regards  the  Ran  of  Cutch,  he  distinctly  affirms  that  the  sea  does 
occasionally  enter  the  Ran  and  flood  it.  After  what  Mr.  Sivewright  has  told  us 
about  the  results  of  his  levelling  operations  and  the  character  of  the  silt  which  he 
examined  at  the  bottom  of  the  Ran,  I  think  there  can  be  no  doubt  that  the  Ran  is 
deltaic,  and  I  fancy  that  the  saltness  which  |)ervades  the  water  when  the  Ran  is 
flooded  has  led  i>euple  generally  to  supi)ose  it  was  sea-water.  But  the  stories  of  the 
changes  that  have  taken  place  in  the  Ran  belong  to  such  ancient  history  that  it  is 
impossible  really  to  say  at  which  epoch  these  changes  may  have  occurred,  or  whether 
they  are  gradual  or  sudden.  So  old  are  they  that  even  in  that  ancient  epic  “  'I'he 
Mah4bhfirata,”  ther'e  is  a  distinct  allusion  to  the  drying  up  of  the  Ran  of  Cutch,  and 
the  disaster  is  placed  to  the  credit  of  the  god  Varuna.  However  that  may  be,  it  is 
quite  certain  that  all  along  that  coast,  and  westward  from  the  Ban  to  Karrachi,  as 
well  as  along  the  Makrdu  coast,  changes  have  taken  place  with  such  rapidity  that 
it  is  exceedingly  dangerous  to  form  any  theory  as  to  what  the  conditions  of  the 
country  may  have  been  at  any  particular  time.  General  Haig,  I  think,  has  arrived 
at  very  fair  conclusions  as  to  the  outline  of  the  coast  in  the  time  of  Alexander. 
I  think  myself,  having  gone  over  the  groimd,  that  the  indications  he  gives  are 
tolerably  conclusive,  but  I  have  myself  observed  such  extraordinary  changes  in  the 
coast  conformation  even  during  the  few  years  on  which  I  was  engaged  in  surveying 
it  that  I  have  long  ceased  to  regard  the  process  of  transformation  as  continuous. 
I  am  certain  that  it  has  been  more  or  less  s^msmodic,  and  that  occasionally  changes 
take  place  with  exceeding  rapidity,  which  normally  would  require  very  many  years. 
You  see  that  there  are  three  large  forces  of  Nature  contending  together  to  produce 
these  changes.  First,  the  wind  and  current  action  of  the  sea,  which  is  most 
apparent  during  the  south-west  monsoon;  then  the  silting  action  of  rivers-;  and 
finally  there  are  the  periodic  and  intermittent  results  of  earthquakes,  and  the  action 
of  such  forces  as  Lieut.  Headlam  has  just  alluded  to,  i.e.  that  of  mud  volcanoes, 

*  At  the  same  meeting  Lieut.  Headlam’s  account  of  A  New  Island  in  the  Bay  of 
Bengal  ”  (G.J.,  vol.  29,  p.  430)  was  read,  and  is  dealt  with  in  the  discussion  which 
follows. 
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which  are  even  now  in  active  operation  over  a  very  considerable  extent  of  the 
MakiAn  coast.  To  show  you  what  may  happen  in  the  way  of  coast  alteration, 

1  may  remind  you  that  in  Karachi  harbour  alone  the  mere  act  of  deepening  the 
entrance  of  the  channel  into  the  harbour  and  carrying  the  debrit  out  into  the  o^on 
sea  has  led  to  the  silting  up  of  the  foreshore  opposite  Clifton,  and  so  entirely 
changed  the  soundings  'about  that  part  that  I  understand  nowadays  it  is  possible 
at  low  tides  to  walk  from  the  mainland  to  those  well-known  islands  the  Oyster 
Hocks,  between  which  and  the  mainland  there  was  once  a  channel  sufficiently  deep 
for  steamer  traffic.  Also  at  Sonmiani,  in  the  extreme  north-east  corner  of  the 
Arabian  sea,  the  coast  conhguration  has  changed  so  much,  owing  chiefly  to  the 
detritus  which  the  Pur&li  brings  down,  that  Somuiini  itself  will  soon  be  high  and 
dry  some  4  or  5  miles  from  tbe  coast.  Hitherto  it  has  been  a  fishing  village,  but  it 
will  not  be  long  before  Sonmidni  ceases  to  be  a  coast  village  at  all.  On  the  other 
band,  there  is  distinct  evidence  of  a  great  many  islands  that  lie  off  the  coast  having 
disap^ieared  quite  recently ;  and  it  is  curious  that,  whilst  Dr.  Keltie  has'  told  us 
of  the  formation  of  a  new  island  in  the  Bay  of  Bengal,  I  should  have  the  oi)por> 
tunity  of  teUing  you  of  the  disai>pcarance  of  an  island  off  the  coast  of  Makr&n.  In 
the  course  of  the  early  days  of  my  survey  along  tb.at  coast,  there  was  an  island 
off  the  western  horn  of  the  Bay  of  Gwattar,  which  was  obvioiuly  a  chip  of  the 
mainland  cut  off  by  sea-action.  It  was  a  considerable  island  with  formidable  cliffs, 
(lerhaps  half  a  mile  long  and  some  hundred  of  yards  broad,  stretching  east  and  west. 
In  the  course  of  one  monsoon  that  island  was  cut  clean  in  two,  and  i  was  able 
to  ])ass  between  the  two  halves  in  a  steam-launch,  finding  something  like  3  or 
4  fathoms  of  water  between  them.  The  next  year  the  island  had  entirely  dis- 
ap{ieared,  and  now  it  forms  one  of  the  many  shoals  which  exist  along  the  coast.  1 
only  mention  this  to  prove  that  when  you  have  to  deal  with  forces  of  Nature 
so  great  as  those  which  1  have  indicated,  it  is  imiKtssible  to  tell  the  changes  that 
take  place  within  distinct  limits  of  time.  We  can  but  conjecture  as  to  what  ntay 
have  happened  even  in  the  Ran  of  Cutch.  l’erhai>8  the  gradual  extension  of  the 
Indus  delta  and  the  silting  up  of  the  Ran  have  been  the  most  systematic  oi«ration 
of  Nature  along  that  coast,  but  all  the  same  I  think  it  is  very  unsafe  to  venture  on 
any  exact  definition  of  what  the  real  state  of  things  was  either  in  the  days  of 
Alexander  or  at  any  other  subsequent  date. 

Admiral  Field  :  I  will  only  just  remark  that  a  similar  island  *  appeared  in  the 
Tongan  group  some  years  ago.  It  came  up  to  the  surface  very  much  in  the  satne 
way  as  this  one,  and  disappeared  in  a  short  time  owing  to  atmospheric  influences 
and  wave-action.  Later  when  1  passed  it  had  sunk  to  the  sea-level,  and  was  merely 
a  shoal  with  the  waves  breaking  over  it.  Since  then  it  seems  to  be  coming  up 
again,  and  from  the  last  account  there  is  just  the  apitearance  of  laud  showing. 
In  that  region  there  is  another,  Metis  island,  about  100  miles  to  the  north,  which 
has  been  going  up  and  down  for  the  last  fifty  years.  Sometimes  it  comes  up  above 
the  surface,  but  it  is  simply  a  reef  now.  The  Metis  island  was  a  hard  rock—  we 
sounded  on  it ;  but  the  Falcon  island  was  volcanic  ash  and  mud,  which  atmospheric 
influence  and  wave-action  soon  demolished.  In  a  comparatively  short  time  it  was  cut 
down  to  sea-level,  and  probably  the  new  island  will  disappear  in  the  same  manner. 

Dr.  J.  W.  Evaks:  This  new  island  differs  in  an  im(x>rtant  respect  from  those 
previously  recorded.  It  appears  to  be  only  of  volcanic  origin  in  the  sense  that  it  is 
connected,  with  the  mud  volcanoes  of  the  adjoining  islands.  In  these  the  eruptive 
force  is  due  to  tbe  volatile  hydrocarbons  of  extensive  petroleum  deposits.  Mr. 
Oldham  will,  I  think,  confirm  me  in  saying  that  there  is  no  evidence  of  true  volcanic 
activity  in  the  neighbourhood. 


*  See  note  on  previous  page. 
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Mr.  R.  D.  OLDnAM  said  that  he  had  never  been  nearer  the  Ran  than  they  were 
to  Edinburgh,  but  he  had  read  a  good  deal  on  the  subject,  and  fonne<l  certain 
conclusions,  based  on  his  observations  of  other  analogous  districts.  As  regards  the 
question  of  whether  the  Ran  was  an  upraised  sea-bed,  he  thought  that  Mr. 
Sivewright  had  rather  slain  the  slain.  The  late  Dr.  Blanford,  in  his  short  account 
of  the  Ran  of  Cutcb,  most  distinctly  speaks  of  the  deposit  as  alluvial ;  and  Mr. 
Wynne,  in  his  memoir  of  the  geology  of  Cutch,  while  not  denying  the  possibility  of 
some  slight  change  of  level,  comes  to  the  same  conclusion  as  Dr.  Blanford.  In 
geology  three  stages  have  been  passed  through  :  the  sea  was  the  first  of  the  powers 
of  nature  to  be  recognized — there  was  a  tendency  to  ascribe  everything  to  it; 
following  on  this  marine  period  came  the  recognition  of  the  power  of  rivers,  and  a 
fresh- water  school  of  geologists  arose ;  finally,  we  have  come  to  see  that  wind  is  an 
agent  as  im))ortant  in  shaping  the  surface  of  the  Earth  as  either  of  these  two.  lie 
liad  been  struck,  in  reading  accounts  of  the  Ran  of  Cutch,  with  its  similarity  to 
another  district,  known  as  the  Cutchee,  between  Jacobabad  and  Sibi,  which  is  also 
a  featureless  tract  of  mud,  flooded  in  the  rainy  season,  simply  because  the  slope  of 
the  surface  is  so  slight  that  the  water  cannot  run  off.  This  slightness  of  8loi« 
points  to  the  fact  that  the  surface  was  not  formed  by  water-action;  the  plain  is,  in 
fact,  one  of  the  mud  deserts  commonly  found  on  the  edge  of  the  sandy  desert,  and 
com)x>sed  of  material  carried  by  the  wind,  having  been  sifteil  out  after  all  the  san<l 
has  been  deposited.  These  mud  deserts  are  quite  a  feature  in  the  dry  districts  of  the 
Earth,  and  characterizetl  by  a  deposit  which  is  usually  very  clayey  and  always  very 
fine  grained,  and  the  surface  is  almost  but  not  quite  level,  so  that  in  flood-time  the 
water  collects  in  the  hollows;  and  this,  besides  the  flatness  shown  by  Mr.  Sive- 
wright’s  levelling,  is  a  feature  of  the  Ran  of  Cutch,  for,  according  to  Mr.  W3rnne,  the 
flooding  of  the  Ran  varies  from  G  inches  to  5  feet  up  and  down  as  it  is  crossed. 

As  regards  the  question  of  the  advance  of  the  coast-line,  he  doubted  whether 
Mr.  Sivewright  had  not  overestimated  it.  Re  was  not  much  impressed  with  the 
jiassage  from  the  ‘  Periplus  ’  quoted,  as  these  old  sailing  directions  are  difficult  to 
understand,  and  the  interpretation  of  many  passages  is  very  doubtful,  but  he 
recollecteil  a  passage  in  Tod’s  ‘Rajasthan’  where  the  word  Erinos  used  by  the 
Greek  writers  is  noticed  as  a  very  much  closer  approximation  to  the  original  form  of 
the  word  Aranya  than  is  our  present  Ran,  and  this  suggests  that  the  district  was, 
even  in  Alexander’s  time,  much  the  same  as  we  know  it  now.  This  was  in  accord 
with  the  inherent  improbability  of  so  largo  an  accumulation  of  sediment  as  is 
suggested  by  Mr.  Sivewright’s  map,  and  he  thought  that  there  was  proliably  more 
land  at  the  time  of  the  Greek  intercourse  with  India  and  less  sea  than  were 
represented  in  the  map. 

Colonel  C.  E.  Yate  :  I  think  there  is  nothing  much  that  I  can  say.  It  is  seven 
or  eight  and  thirty  years  since  I  was  first  on  the  Ran,  and  at  that  time  I  was  more 
interested  in  black  buck  than  in  scientific  research.  I  approached  it  from  the 
west  through  Rahdanpur.  About  1872  I  again  visitetl  the  Ran  from  the  north, 
coming  down  along  the  banks  of  the  Luni.  There  I  was  engaged  in  investigating 
the  case  of  a  fight  between  Sind  police  and  a  band  of  Marwar  Dacoits,  but  that 
did  not  lead  me  into  any  scientific  investigation  for  future  research.  My  recollec¬ 
tion  of  the  Ran  is  that  it  was  composed  of  alluvial  soil,  at  any  rate  on  the  western 
side  where  I  saw  it.  I  remember  being  much  struck  by  the  depth  to  which  the 
feet  of  the  black  buck  had  sunk  in  the  ground  when  wet  in  the  rainy  sea.son,  and 
I  thought  to  myself  how  easy  it  must  be  to  run  down  black  buck  there  with  dogs 
at  that  season  of  the  year.  I  thoroughly  appreciate  all  the  incidents  which  Sir 
Thomas  Iloldich  has  told  us  he  has  seen  on  the  Mekrdn  coast.  I  have  seen  them 
all  myself ;  1  have  looke<l  with  interest  on  the  divided  island  he  talked  of ;  I  have 
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also  seen  the  mud  volcanoes  there,  and  whether  they  are  due  to  petroleum  action 
or  to  what  is,  I  think,  a  subject  of  great  interest. 

Sir  Athelstane  Baikeb:  My  slight  experience  of  the  Ran  confirms  what  the 
lecturer  has  said  in  regard  to  the  character  and  appearance  of  the  soil,  and,  also,  as 
to  the  influence  of  the  monsoon  in  driving  the  waters  of  the  gulf  on  to  the  southern 
]>lain  of  the  Ban.  The  channel  by  Wawania  is  of  considerable  depth,  and  would 
allow  the  passage  of  a  considerable  volume  of  sea-water.  Generally,  however,  the 
s.altne8s  of  the  Ran  is  no  doubt  attributable  to  the  deposits  of  salt  in  the  gathering- 
grounds  of  the  Luni  and  along  the  southern  border,  where  large  salt  works  have 
been  established  by  the  Government  Formerly,  there  must  have  been  closer  com¬ 
munication  than  now  lietween  Cutch  on  the  north  by  Sind  and  the  desert,  as  the 
population  is  almost  entirely  of  northern  origin,  having  migrated  from  Bikaner  and 
Jodhpur,  by  Sind  or  directly  south-westward.  The  desiccation  of  the  upj«r  desert 
is  apparently  of  comparatively  modem  date,  as  the  Ghaggar  river,  now  insignificant, 
once  attracted  by  its  irrigational  facilities  a  large  agricultural  body  from  the  Bhati 
tract  of  Rajputana,  who  have  long  moved  further  north.  In  regard  to  the  direction 
followed  by  the  encroachments  of  the  desert,  I  would  call  attention  to  the  remark¬ 
able  series  of  low  parallel  sand-ridges  in  the  Thar,  between  Jodhpur  and  Umarkot. 
All  the  system  runs  directly  in  the  path  of  the  south-west  monsoon,  and  may 
jiossibly  have  interrupted  the  original  course  of  the  rivers  flowing  into  what  is  now 
the  desert.  This  would  be  n]>parently  inconsistent  with  the  suggestion  of  Mr. 
Oldham  that  the  encroachment  is  proceeding  from  the  opposite  direction,  so  I  throw 
it  out  merely  as  a  non-professional  conjecture. 

Mr.  Heawood:  Might  I  ask  for  enlightenment  on  a  small  point?  Mr.  Sivc- 
wright  seems  to  allude  to  the  accotmt  of  the  seven  islands  as  dating  from  tlie  time 
of  Alexander.  But  is  there  any  undoubted  work  of  Arrian’s,  embodying  information 
of  this  date,  which  gives  us  that  account  ?  I  know  it  appears  in  the  *  Periplus.’ 
But  commentators  are  now- almost  unanimously  agreed  that  this  is  not  the  work  of 
Arrian,  and  dates  solely  from  the  first  century  a.d.  Certainly,  if  the  statements  of 
the  ‘  Periplus  ’  could  be  harmonized  with  the  former  geological  aspect  of  the  country, 
this  would  supply  one  instance  more  of  the  extraordinary  accuracy  of  its  author  as 
compared  with  his  contemporaries.  It  is  all  the  more  brought  out  when  we  comimrc 
bis  description  with  that  of  Ptolemy.  Ptolemy  gives  an  island  “  Ileptanesia,”  with 
a  number  of  others,  but  these  are  all  far  away  from  the  Gulf  of  Cutch.  lie  shows  a 
distinct  arm  of  the  sea  (the  “Kanthi  Kolpos”)  running  into  the  land  where  the  Gulf 
of  Cutch  really  is,  but  wo  find  here  only  a  single  island,  which  he  names  Barake,  the 
name  given  in  the  ‘  Periplus  ’  to  the  whole  gulf.  This  might  f>crhap8  be  taken  as 
another  argument  in  favour  of  the  theory  that  the  sea  once  covered  a  larger  part  of 
this  region.  There  is  one  point  with  reference  to  the  map  by  Purchas  that  was 
alluded  to  in  the  short  abstract  of  the  i)a])er  distributed  before  the  meeting.  Mr. 
Sivewright  says  that  Purchas  shows  five  islands  in  the  Gulf  of  Cutch.  Now,  his  map 
is  merely  a  rather  rough  copy  of  the  map  Baffin  made  in  1619,  a  facsimile  of  which 
was  given  by  Mr.  Foster  in  his  excellent  edition  of  Roe’s  Journal,  and  though  there 
are  five  islands  along  the  northern  shore,  there  are  three  others  on  the  southern.  I 
suppose  Mr.  Sivewright  would  hardly  found  an  argument  on  the  number  of  the 
islands,  but  if  any  argument  should  be  based  on  this,  it  is  necessary  to  remember 
there  are  eight,  and  not  five. 

Dr.  Owens  :  I  think  a  few  more  levels  over  the  surface  of  the  Ran,  giving  the 
relation  to  sea-level,  would  help  to  tell  us  whether  the  Ran  is  a  raised  sea-bed,  or  has 
been  formetl  by  silt;  I  do  not  know  if  such  levels  are  available.  As  bearing  on  the 
amount  of  silt  brought  down  by  the  Indus  and  deiio8ite<l  in  the  Ran,  I  have  made 
the  following  rough  calculation:  Assuming  at  least  4  feet  of  water  over  the  surface 
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when  tlic  Arabs  invade*!  Sind  in  712,  for  many  hundreds  of  years  after  whicli 
Mr.  Sivcwright  states  the  sea  was  still  navigable,  and  taking  the  present  level  as 
about  10  feet  above  sea-level  on  an  average,  as  I  infer  it  to  be  from  the  sections, 
this  gives  a  rise  of  14  feet.  If,  in  accordance  with  Mr.  Sivewright’s  theory,  half  the 
Indus  silt  was  deposited  in  the  Ran,  it  would  take  about  1400  years  to  produce  such 
a  deposit  over  the  whole  area,  whereas  wo  have  available  a  [icrlod  of  less  than  GOO 
years.  This  seems  to  indicate  either  that  the  Ran  was  not  fornwd  by  deposit  alon**, 
or  that  it  was  not  originally  covered  entirely  by  water. 

Mr.  SivEWRianT ;  With  regard  to  the  last  criticism  n1)out  a  perio<l  of  GOO 
years, did  not  the  speaker  mean  from  the  inva.sion  of  the  .\ral>s  to  the  present  time? 

Dr.  Owes  :  No ;  until  the  last  account  of  the  Ran  as  a  desert,  G.50  years  ago,  al)Out. 

Mr.  SiVF.WRKiHT  :  I  can  hardly  reply  to  th.at,  lieo.ause  we  h.ave  no  information 
which  would  bo  necessary  to  take  out  the  quantities  as  you  have  calculated.  We 
have  not  those  levels  for  the  Ran.  There  arc  a  few  available  along  the  north- 
ca.stem  confines,  which  I  have  inscrteil  in  the  map,  but  there  are  no  other  levels 
aviiilable,  so  far  as  I  know.  They  have  never  yet  Ixsm  taken,  either  of  the  Greater 
Kan,  the  Ran  to  the  north  of  Cutch,  nor  of  the  Tjcsser.  An<l  in  the  absence  of  those 
levels  it  would  bo  impossible  to  find  out  the  exact  quantity  of  silt  that  would  Iss 
required  to  fill  up  the  old  sea. 

The  (InAiRMAN  :  I  think  you  will  .agree  with  me  that  we  h.ave  listene*!  to  an 
interesting  ami  carefully  i)rej)ared  paper  by  Mr.  Sivcwright ;  and  wo  have  also  h.ail 
some  further  interesting  information  on  the  subject  <.f  the  new  islan<I.  I  think  it 
only  remains  for  me  to  ask  you  to  join  in  a  hearty  vote  of  thanks  to  Mr.  Sivcwright 
fur  his  address. 
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Tiik  following  are  extracts  from  a  letter  which  ha.s  l)een  received  from 
Dr.  Sven  1  ledin,  dated  “  Sliigatse,  rohrnarv  20,  1 907.”  After  referring  to 
liis  keen  disajqtointinent  at  Iteing  refused  jierTnission  by  the  home 
(rovemment  to  cross  the  frontier,  and  the  many  marks  of  sympathy  lie 
re<;eived  from  the  Viceroy  and  others  in  India,  ho  goes  on — 

“  And  now,  how  different  does  everything  look  !  I  have  a  glorious 
journey  behind  me,  rich  in  geographical  discoveries  of  very  great  im- 
|)ortance.  I  am  in  the  heart  of  Tibet,  and  I  have  the  future  before  mo. 

“  I  had  to  try  to  do  my  l)est  in  sjuto  of  all.  I  had  to  go  on  through 
the  whole  of  Chang-thang  in  the  middle  of  winter.  I  organized  a  first- 
cla.ss  caravan  with  first-class  men,  and  now  I  have  crossed  that  vast 
country,  and  it  has  been  a  very  beautiful  and  happj'  journey.  I  have 
lost  the  whole  precious  caravan,  it  is  true,  but  not  a  tingle  man.  Of 
thirty-six  mules  (R.200  each)  only  one  is  loft;  of  fifty-eight  ponies 
only  five,  and  they  look  more  like  skeletons,  and  I  have  to  leave  them 
here.  And  all  Ihe  animals  were  the  very  best  (and  dearest)  that  could 
lie  got  in  Leh.  Chang-thang  is  a  difficult  country  to  travel  through. 

“  Anyhow,  T  have  crossed  the  whole  of  Tiltct  diagonally  from  north¬ 
west  to  south-east,  and  I  have  reached  Shigatse  after  a  journey  which 
has  t.aken  exactly  half  a  year.  From  causes  which  you  know,  I  had  to 
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take  the  way  from  Eastern  Turkestan,  at  least  from  the  verj-  uncertain 
point  in  which  Turkestan,  Kashmir-Ladak,  and  Tibet  meet.  From  there 
I  turned  eastwards,  avoiding  so  much  as  possible  the  regions  already 
visited  and  mapped  by  Wellby,  de  Rhins,  Deasy,  and  Rawling.  Kawling’s 
map  is  very  accurate,  and  by  help  of  it  I  could  easily  avoid  regions  this 
eminent  traveller  had  already  investigated  so  carefully.  To  reach  the 
high  plateau  land,  1  took  a  19,500-foet  high  pass  situated  only  a  few 
miles  east  of  Chang-lung-jugme,  used  by  Forsyth.  As  a  curiosity,  I  m.ay 
a«ld  I  have  a  m.an  with  mo  who  had  accompanie<l  Forsyth  scjmc  tliirty- 
throo  years  ago^  and  he  is  still  with  me. 

“  Up  in  the  Ling-zi-thang  and  Aksai-chin  I  had  a  much  easier  journey 
than  I  had  expected.  Some  people  told  me  I  should  lose  at  least  half 
the  caravan  just  there,  i.e.  during  the  first  month  of  the  journey.  Of 
course  it  trns  a  hard  journey,  but  nothing  like  what  I  was  prepared 
for.  Every  day  we  found  water — twice  with  some  difficulty,  and 
after  long  marches,  and  every  day  excellent  grass.  The  ground  was 
also  excellent,  especially  since  it  began  to  freeze  in  the  autumn.  -  No 
passes,  no  hills  to  talk  of,  but  one  of  the  grandest  and  most  magnificent 
landscapes  I  have  ever  seen — in  the  north  the  mighty  parallel  ranges  of 
the  Kwen-lnn  system ;  in  the  south  the  not  less  mighty  ramifications  of 
the  Karakorum  system.  And  between  them  I  kept  a  comparatively  easy 
course  to  Lake  Lighten,  from  where  I  sent  back  a  hired  help-caravan  of 
thirty  ponies  (of  which,  however,  some  had  died  on  the  way),  and  my 
Hindu  servants,  who  could  not  stand  the  climate.  Thus  I  sent  back  the 
Rajput  escort,  and  for  the  further  journey  to  the  regions  where,  perhaps, 
an  escort  would  have  been  useful,  I  had  not  a  single  man.  Except  my 
Ladaki  caravan-men  who  are  anything  but  soldiers,  and  my  Eurasian 
assistant,  I  am  quite  alone  here  in  Shigatse. 

“  Lake  Lighten  is  one  of  the  greatest  and  most  charming  lakes  I 
have  seen  in  Tibet.  I  crossed  it  on  a  couple  of  lines  in  my  folding  boat. 
As  I  had  never  found  more  than  78  metres’  depth  in  any  Tibetan  lake, 
I  had  now  only  a  68-metre-long  rope  with  me,  and  this  did  not  reach  the 
bottom  on  a  couple  of  points.  On  the  other  hand,  Pul-tso,  of  which  I 
made  a  nice  map,  and  Yeshil-kul,  are  very  shallow.  I  had  the  wildest 
adventures  on  those  lakes ;  very,  very  narrow  escapes.  At  Pul-tso  one  of 
our  ponies  was  hunted  by  wolves  down  into  the  lake  and  drowned. 

“  Then  I  touched  Doasy’s  camp  where  he  had  buried  a  good  deal 
of  his  provisions  and  boxes.  Nothing  was  left,  since  some  Tibetan 
hunters  had  l>een  there  a  short  time  ago;  the  single  thing  I  found 
worth  taking  was  Bower’s  book.  However,  I  was  not  sorry  at  all,  as  we 
had  plenty  of  everything,  and  my  carav.an  was  still,  at  this  point,  in  an 
excellent  state.  I  visited  the  place  chiefly  to  get  a  control  on  my  map. 
Thence  we  continued  east-north-east  for  some  time,  crossed  Wellb3’’8 
route,  and  then  crossed  the  great  white  patch  on  the  map  situated  between 
Bower  and  de  Rhins.  Here  the  real  hardships  l)egan,  and  the  caravan 
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melted  together  day  by  day.  Once  wo  lost  onrselves  in  high  snowy 
mountains  with  contintial  snowstorms ;  here,  in  two  days,  T  lost  eleven 
mules  and  a  couple  of  ponies.  No  grass  at  all,  but  water  everywhere ; 
sometimes  even  no  yak-dung  for  the  camp-fires.  The  animals  had  no 
provision,  and  we  made  very  short  marches  and  gave  them  a  day’s  rest 
wherever  the  grass  was  go<Kl.  Further  south-east  we  had  grass  every 
day,  and  the  country  became  more  favourable.  Here  and  there  wo 
pa.sse<l  a  new  lake,  and  at  least  every  second  day  a  pass,  although  these 
were  almost  always  easy ;  but  even  a  small  augmentation  in  this  tremen¬ 
dous  altitmle  is  heavy.  One  d.ay  a  big  wild  yak,  which  had  lieen 
wounded  near  the  camp  just  when  I  arrived,  made  a  furious  attack  upon 
mo  and  my  assistant  and  a  footman,  lie  was  just  at  the  side  of  my 
pony  and  ready  to  take  it  and  mj-self  on  his  horns,  when  ho  l>ecanie 
aware  of  the  footman,  who  was  running  for  his  life  and  had  just  fallen. 
The  yak  went  over  him  and  hurt  him  badly,  but  left  us  alone.  The 
man  is  all  right  now. 

“  When  just  on  the  point  that  the  Ijadakis  had  to  carrj'  a  part  of 
the  luggage,  we  came  across  the  first  signs  of  man — gold-mines  in  great 
numl)er,  visited  only  in  summer.  Some  days  later  on  wo  found  the  first 
nomads,  after  an  isolation  of  eighty- three  days.  They  were  nice  and  kind 
in  every  way,  and  I  Ixmght  a  number  of  excellent  yaks ;  they  saved  our 
position  so  far.  From  here,  and  the  whole  long  wmy  down  to  Bogchang- 
tsanpo,  I  had  always  nomad  guides,  excellent  and  clever  fellows,  and 
we  became  great  friends  with  all  of  them.  It  was  no  difficulty  for 
mo  to  get  points  of  connection  at  Bogchang-tsanpo,  where  I  crossed  my 
own  route  from  1901.  To  identify  the  point  where  I  crossetl  Bower  is 
impossible  to  say ;  his  map  is  not  sufficiently  detailed.  On  the  other 
hand,  I  think  I  followed  the  shore  of  the  lake  de  Bhins  calls  Ammoniac 
lake.  I  followed  the  river  some  days.  A  nomad  chief  here  told  me  ho 
should  send  word  about  me  to  Nantsang-jong  at  Kyaring-tso  (Shan.sa- 
jong),  and  I  had  nothing  against  it.  Then  we  continued  south.  Now 
the  country  is  difficult,  narrow  valleys  and  high  passes  every  day.  At 
Dumbok-tso  I  passed  Christmas  ;  the  cold  was  intense  and  went  down 
to  —35°  C.  Every  day  blinding  storms  from  west-south-west,  from 
time  to  time  snowstorms.  It  was  the  hardest  winter  I  have  been 
through  in  Asia.  Almost  all  the  men  were  sick  ;  to  ride  in  such  weather 
is  hard  work — one  gets  half  dead  of  cold.  Now  our  last  ponies  went 
without  loads,  as  we  had  the  excellent  yaks.  Very  exhausted,  we 
reached  the  northern  shore  of  Ngangtse-tso,  discovered  by  Nain  Singh 
in  1874.  This  map  contains  much  valuable  information,  but  it  is  in¬ 
accurate.  The  form  he  gives  Ngangtse-tso  induces  me  to  believe  the 
form  of  the  other  central  lakes  is  also  wrong  on  his  map.  But,  anyhow, 
I  admire  his  work  ;  he  was  a  clever  pioneer.  He  omits  whole  mountain 
ranges,  i.c.  the  one  following  the  northern  shore  of  Ngangtse-tso ;  but 
the  worst  of  all  is  the  way  in  which  ho  draws  the  great  linos  of  the 
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country  south  of  Ngangtse-tso.  His  Dobo-dobo-tso  does  not  exist  at  all. 
He  makes  the  rivers  go  to  tho  Kyaring-tso  in  the  east ;  in  reality  they  go 
to  the  west,  some  of  them  to  the  Tagrak-tsanpo,  tho  greatest  river  of 
Ngangtse-tso,  the  rest  to  the  Brahmaputra. 

“  But  first  I  must  say  a  few  words  about  my  extraordinary  experiences 
at  Ngangtse-tso.  Our  yaks  were  now  tired,  and  had  to  get  a  good  rest. 
Thus  I  maile  head-quarters  in  tho  mouth  of  the  valley  Kaen,  where 
we  made  friends  with  a  good  many  black  tents.  During  this  time  I 
undertook  a  sledge  journey  of  ten  days  on  the  ice  of  tho  lake,  and  ma*le 
a  very  careful  and  detailed  map  of  Ngangtse-tso  and  its  depth,  which  is 
at  its  maximum  only  10  metres  and  a  few  centimetres.  It  took  time  to 
make  holes  in  the  ice,  which  is  up  to  metro  thick,  although  tho  water  is 
salt.  On  January  1,  when  I  was  away,  a  troop  of  horsemen  came  to  tho 
camp  to  tell  us  we  had  to  stop ;  wo  had  no  right  to  travel  further,  as  wo 
had  no  passport  from  Lhasa.  I  returned  on  tho  7th,  when  tho  camp  was 
still  l)esieged.  Now  I  was  told  that  the  Governor  of  Nantsang  himself 
would  arrive  within  a  few  days. 

“  Ho  came  with  his  escort  on  January  11,  and  he  was  no  less  than  my 
old  friend  Hladjo  Tseng,  tho  same  man  who  had  stopped  mo  in  1901  at 
Naht.sang-tso  (Tso-ngombo),  with  five  hundred  cavalry.  Now  ho  told 
me  again  I  had  to  return  to  tho  west  and  north-west,  as  ho  wouhl  not 
lose  his  head  again  for  my  sake.  I  told  him  my  caravan  was  in  a 
state  that  I  could  not  go  anywhere,  but  that  I  had  the  intention  to  stay 
where  I  was,  waiting  the  reply  to  a  letter  I  was  just  going  to  send  to  tho 
British  agent  in  Gyangtse. 

“  Two  days  later,  and  for  reasons  I  don’t  know,  he  came  to  my  tent 
again,  and  told  me  I  could  continue  my  journey  south  I  I  believed  ho 
had  got  some  s]iecial  order  from  Lhasa ;  but  no,  it  must  have  been  at  his 
own  risk.  On  January  17  I  got  a  big  post  sent  to  mo  from  India  via 
Gyangste  and  Shigatse,  and  tho  postman  was  clever  enough  to  find  mo 
in  this  labyrinth  of  mountains  and  lakes.  And  so  Illadje  Tseng  returned, 
leaving  mo  alone  in  the  solitude,  and  it  will  be  a  great  puzrdo  to  mo 
always — Why  did  he,  the  old  man,  undertake  tho  long  winter  journey 
without  any  result  at  all?  Was  it  only  to  see  an  old  friend  who  had 
caused  him  so  much  trouble  once  before  ?  I  hardly  believe  it ;  I  don’t 
understand  it  at  all.  Then  we  went  on  to  tho  south.  On  January  21 
I  sent  the  postman  back  to  Gyangtse.  From  now  wo  could  hire  yaks 
and  ponies,  and  I  could  travel  much  quicker  than  I  had  expected.  My 
own  yaks  were  left  behind. 

“  The  country  between  Ngangtse-tso  and  tho  Tsanpo  is  extremely 
complicated.  We  had  to  cross  several  small  passes,  and  five  which  were 
19,000  feet  high,  with  snowstorms  and  biting  cold.  This  was  a  hard 
but  very  interesting  journey.  Tho  first  high  pass  is  Sela-la,  and  this 
is  situated  in  the  gigantic  mountain  range,  one  of  tho  highest  in  Asia 
and  on  the  Earth,  which  is  a  watershed  between  Ngangtse-tso  and 
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DangrayuiH-tso  on  the  one  hand,  and  the  Brahmapntra  on  the  other. 
Here  I  have  altogether  changed  the  map,  and  filled  it  np  with  the  most 
complicated  labyrintli  of  rivers  and  mountains.  Between  all  those  high 
passes  we  crossed  rivers  rnnning  straight  west  and  falling  into  the 
Mytsanpo,  that  flows  south  to  the  Tsanpo,  and  which  is  a  very  great 
river,  even  in  winter  when  frozen.  Of  course,  all  the  other  passes  are 
secondary,  situated  in  ramifications  from  the  head  range  which  is 
situated  between  and  parallel  with  the  Karakorum  and  the  Himalaya. 
Instead  of  the  white  patch  here  on  the  map,  you  will,  in  future,  have 
to  put  in  an  enormous  range  which  must  l)e  the  continuation  of  Niu- 
chen-tang-la  on  the  southern  shore  of  Tengri-nor.  Scla-la  is  one  of 
the,  geographically  speaking,  most  important  passes  I  have  ever  crossed, 
as  it  marks  one  point  on  the  position  Itetween  the  plateauland  with 
its  self-contained  basins  and  the  waters  having  an  outlet  to  the  Indian 
ocean.  Tlie  last  pass,  La-roch,  was  very  easy  from  the  north.  From 
its  summit  one  gets  the  first  magnificent  view  over  the  valley  of  the 
Tsanpo  and  the  great  river  itself,  winding  as  a  band  of  silver  deep, 
deep  down  in  the  valley.  But  from  hero  one  has  to  descend  some 
thousand  feet  down  to  the  groat  village  of  Ye,  or  rather  heap  of  villages 
and  temples.  Here  wo  find  the  first  trees.  The  natives  were  kind  and 
hospitable,  as  always.  From  hero  I  followed  the  northern  bank  of 
Brahmaputra  for  three  days.  The  last  day,  from  Sta-nagbo,  I  went 
down  the  river  in  a  Tibetan  boat,  a  journey  of  six  hours  I  shall  never 
forget,  in  the  middle  of  drifting  ice  and  pilgrims  going  to  the  New 
Year’s  festival  in  Tashi-lumpo.  I  reached  Shigatso  late  on  February  9, 
and  made  my  camp  in  a  garden  just  on  the  southern  edge  of  the  town, 
which,  by  this  time,  is  quite  full  of  pilgrims. 

“  The  Tashi  Lama,  Panchen  Rimpocho,  received  me  with  really  kingly 
hospitality.  Some  lamas  and  members  of  the  jong  were  ordered  to  bo  at 
my  service  in  every  way.  I  have  been  talking  with  the  Groat  Lama  for 
hours  and  hours,  and  I  have  found  him  to  be  one  of  the  most  remarkable 
and  charming  men  I  have  over  met  in  life — a  man  whom  one  can  never 
forgot.  Ryder  is  quite  right  in  what  ho  says  of  him  in  his  paper  in  the 
Geographical  Journal.  I  gave  him  a  nice  present,  and  ho  has  over¬ 
whelmed  mo  with  presents  of  great  value,  and  whole  caravans  of  pro¬ 
visions  for  me  and  my  men  and  animals.  The  days  I  don’t  see  him 
personally,  he  sends  and  asks  how  I  am  getting  on.  And  I  have  l>een 
present  at  the  festivals  in  Tashi-lumpo,  some  of  the  most  picturesque, 
wild,  fantastic,  and  fascinating  I  have  ever  seen*  How  poor  are  the 
lama  dances  in  Ladak  in  comparison  with  this !  Almost  every  day,* 
w’hen  it  is  not  storm  and  snow  as  to-d.aj’,  I  go  to  the  temple  to  take 
sketches  and  photos ;  I  have  also  taken  a  couple  of  cerij  good  portraits 
of  the  Great  liama  himself.  I  have  perfect  liberty,  and  can  go  wherever 
I  like  in  the  gieat  gompa,  and  all  the  38<io  lamas  are  extremely  polite 
and  nice  to  me.  I’he  days  1  have  passed  here  are  certainly  the  most 
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extraordinary  T  have  oxperienood  in  Asia ;  well,  I  have  l)ecn  in  sjreat 
dangers  before,  but  this  is  a  new  world  to  me. 

“Some  days  ago  I  had  a  mysterious  visit.  Two  men  from  Lhasa 
came  and  told  me  they  had  been  sent  by  Devasheng  and  the  Amban 
to  Ngangse-tso  with  an  escort  to  stop  me  and  force  me  to  return  to  the 
north.  But  they  had  come  too  late ;  I  was  gone.  And  then  in  the 
greatest  hurry  they  followed  my  route,  but  reached  mo  here  only  two 
days  after  I  had  arrived.  Their  story  was  correct ;  they  told  me,  also, 
how  my  loft  yaks  and  their  men  were  getting  on.  Now  I  wrm  here,  and 
nobody  could  help  it.  But  I  had  no  right  whatever  to  bo  hero,  and 
I  had  to  return  the  way  I  had  arrived.  It  is  like  a  tale.  Without 
knowing  it,  I  was  hunted  like  a  wild  animal  up  in  the  north,  and  had 
my  armed  persecutors  at  my  heels.  They  always  hope<l  to  reach  me, 
but  it  was  too  late  to  send  some  other  party  round  to  stop  mo  bof<*ro 
I  reached  Sliigatse.  So  far  my  journey  has  l)een  the  most  wonderful 
experience  I  have  ever  been  through.  All  those  difficulties  which 
seemed  unsurmountable — the  winter  journey  through  the  whole  of 
Chang-tbang,  the  narrow  escape  of  reaching  Shigatse,  and  a  lot  of  other 
complicated  episodes,  which  to  relate  hero  would  carry  me  too  far. 
Up  till  now  I  have  297D  pages  of  notes  for  a  little  more  than  one  year 
(last  journey  I  laid  38<tO  pages  for  three  years).  During  the  whole 
journey  I  have  had  a  feeling  of  Ijeing  passive,  of  Ixjing  simply  the 
means  in  a  stronger  and  mightier  hand.  I  go  on  quietly,  surrounded 
by  all  sorts  of  dangers,  about  which  I  know  little  or  nothing,  and  the 
invisible  hand  leads  me  and  carries  mo  through  everywhere  ;  it  is  not  at 
all  my  own  merit  that  everything  turns  out  so  nicely. 

“  I  cannot  possibly  give  any  detailed  scientific  description  of  this 
long  journey  through  Tibet.  The  astronomical  observations  and  the 
meteorological  journal,  very  carefully  kept  by  my  assistant,  A.  Bobert, 
have  to  bo  elaborated  by  specialists.  About  200  points  have  been  fixed 
by  boiling-point  thermometer ;  240  specimens  of  rocks  are  collected ; 
the  map  is  in  230  sheets,  very  detailed.  I  have  drawn  about  7<M> 
panoramas —five  or  six  of  them  forming  a  complete  panorama  of  the 
whole  horizon  about  6  or  7  feet  long.  Some  of  them  are  coloured ;  on 
the  rest  I  have  made  notes  of  the  colours.  Since  wo  reached  nomads  all 
names  are  inserted  on  the  panoramas,  and  I  always  asked  questions  about 
roads,  climate,  wanderings,  number  of  tents,  sheep,  yaks,  etc.  The 
panoramas  will  give  an  idea  of  the  whole  of  the  part  of  Tibet  I  have 
crossed,  which  any  description  could  never  do.  The  profile  of  the  whole 
•cro.«sing  will  be  of  great  interest ;  specially  it  is  quite  unexpected  to 
find  south  of  the  central  lakes  a  mountainous  country,  which  an  average 
is  much  higher  than  even  North  Chang-thang.  Thus  I  found  that  the 
high  Tibetan  plateau  continues  uninterrupted  to  the  very  northem 
shore  of  the  Tsampo,  but  in  the  valley  of  the  river  the  climate  and 
nature  l>ecame  quite  different.  Even  during  the  coldest  time  of  the 
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yuar  uno  Lati  a  foeliug  of  spring  aud  warmth  when  going  down  from 
the  odgo  of  the  plateau  to  the  valley  of  the  great  river.  All  over 
Chaug-thang,  where  we  met  nomads,  they  said  this  winter  was  un¬ 
usually  mild,  although  I  thought  —35'^  C.  w'as  quite  sufficient  even  fur 
a  man  from  cold  Sweden,  and  for  the  excellent  and  hardy  Ladakis. 

“  I  have  to  pay  a  tribute  of  gratitude  to  my  caravan-bashi,  Mohamed 
Tsa.  He  was  with  Carey  and  Dalgleish  on  their  long  journey,  and 
with  many  British  travellers  in  Pamir  and  Turkestan.  He  has  been 
travelling  for  thirty  years  all  over  Asia.  He  was  with  Hutreuil  de 
lihiuB,  and  was  present  at  his  murder;  ho  was  with  Yuunghusband 
to  Lhasa,  and  with  Ryder  and  Rawling  on  their  journey  up  to  Gaftok. 
Now  ho  has  kept  excellent  order  in  my  caravan.  Younghusband  was 
kind  enough  to  propose  I  should  take  him,  and  he  has  done  me  an 
excellent  service  by  this,  and  Patterson,  in  whose  service  Mohamed 
Tsa  was  at  that  time,  was  kind  enough  to  let  me  have  him. 

“  But  my  difficulties  are  not  finished  yet.  The  Chinese  officials  have 
told  mo  I  have  no  right  at  all  to  bo  here,  and  I  have  to  return  the  same 
way  I  have  come.  I  do  not  know  at  all  how  this  new  complication  is 
going  to  finish.  The  last  nows  I  have  is  that  even  the  road  to  Gyaugtso 
is  closed  to  me.  It  is  really  hard  to  bo  cut  off  from  the  single  town  in 
Tibet  whore  there  is  a  European,  Captain  O’Connor,  and  just  when  I 
have  only  two  or  three  days’  travel  left,  after  a  journey  of  half  a 
year,  and  just  when  Captain  O’Connor  has  stmt  me  the  most  charming 
lettera,  hoping  that  I  should  come  and  stay  with  him.  I  have  been  looking 
forward  to  this  visit,  and  to  the  great  amount  of  information  he  would 
have  given  mo.  But  I  have  to  cruise  between  the  British,  Chinese, 
and  Tibetan  governments,  and  avoid  all  submarine  rocks  as  much  as 
possible.  And  the  British  agent  in  Gyangtse  has,  of  course,  to  follow 
his  instructions,  and  so  we  are  in  the  position  to  be  quite  near  to  each 
other,  aud  not  to  be  able  to  meet.” 


THE  LAO  HO  IN  INNER  MONGOLIA. 

By  the  Rev.  JOHN  HEDLEY. 

CoNsinKUABLE  Uncertainty  prevailing  in  geographical  circles  regarding 
the  higher  reaches  of  the  Lao  Ho  river,  which  empties  itself  into  the  sea 
at  Niu-chuang,  a  trip  was  recently  undertaken  by  the  writer  into  tho^e 
regions  of  Inner  Mongolia  (or  Outer  Chihli,  if  that  name  is  preferred) 
through  which  the  Lao  Ho  (Old  river)  flows,  aud  as  the  route  traversed, 
so  far  as  is  known,  has  never  before  been  surveyed  by  any  foreigner, 
a  few  notes  explanatory  of  the  sketch-maps  herewith  sent  may  bo 
welcomed  by  the  readers  of  the  Geographical  Journal. 

It  is  generally  known  that  the  Hsi  Liao  Ho  is  formed  by  the  Lao  Hu 
aud  the  Shara  Muren  (Mongolian  for  Huang  Ho,  or  Yellow  river),  and 
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uur  route  covered  the  distance  from  within  40  miles  of  the  source  of  the 
former  stream  right  up  to  the  junction  of  the  two  rivers  at  Ilai-liu-t’u 
(Earth  left  by  sea),  the  extreme  north-east  limit  of  the  Ch’ih-feng  dis¬ 
trict,  otherwise  known  as  Hata,  hut  called  by  the  Mongols  Wu-lan  Hata. 
The  Lao  llo  rises  in  the  hilly  regions  north-west  of  the  city  of  Fing- 
ch’uan  Chou  (Fa-kou),  and  flows  sluggishly  in  a  north-easterly  direction. 
The  first  place  of  any  importance  it  touches  is  Ta-ming-ch’ong,  an 
ancient  and  now  destroyed  city  associated  with  the  name  of  a  famous 
warrior  of  the  tenth  century,  one  Li-k’6-yuug,  otherwise  known  as 
Li-chin-wang.  At  this  place  there  still  stands  a  magnificent  pagoda, 
named  Ta-ming-t’a  (Famous  Pagoda),  640  feet  high,  in  excellent 
condition,  the  resort  of  thousands  of  pious  Mongol  pilgrims,  possibly 
the  finest  building  of  its  kind  in  North  China. 

It  was  at  this  point  we  first  came  in  touch  with  the  Lao  IIo,  and 
from  here  we  slowly  and  patiently  followed  its  banks  for  the  space  of 
three  weeks,  until  we  met  with  the  Shara  Muren,  and  then  turned  our 
faces  in  a  south-easterly  direction.  Near  Ta-ming-ch’eng  there  is  a  very 
small  stream  which  has  its  rise  in  the  hills  near  the  village  of  Kou-ch’iu. 
This  is  known  as  the  Lao  Ho  Ch’a  (Old  river  fork),  and  is  jKJssibly 
what  was  described  in  the  Journal  some  time  ago  as  the  Tso-lao  Ho 
(Left  Old  river).  Locally,  however,  that  latter  name  is  unknown,  and 
the  stream  itself  is  insignificant,  being  not  more  than  0  miles  long.  It 
finds  its  way  into  the  main  stream  at  a  village  named  Pao-ku-lu,  just 
alongside  the  main  road  from  T’a-t/.u-kou  (Ch’ien-ch’ang  Hsien)  to 
Hata. 

From  this  point  until  Ch’ien-ch’eng-ying — not  to  be  confounded 
with  the  city  named  above — is  reached,  a  distance  of  70  miles,  the  main 
stream  receives  no  other  tributaries.  Just  beyond  the  little  town,  how¬ 
ever,  occurs  the  junction  ef  the  Shih-la-ka  Ho  with  the  Lao  Ho.  The 
name  Shih-la-ka  Ho  is  a  Chinese  transliteration  of  some  Mongol  name, 
whose  meaning  I  could  not  learn.  It  is  described  on  the  new  German 
map  as  the  Sircha  Ho,  flowing  from  the  west  past  the  north  gate  of  the 
city  of  Hata,  and  therefore  on  this  stream  the  city  of  Hata  stands. 
Further  on  still — to  be  exact,  30  miles  from  Ch’ien-ch’eng-ying — at 
a  village  called  Chung-po-li-huo-shao  (the  Glass-burning-fire)  the  Lao 
Ho  is  joined  by  another  small  stream  named  the  Yang-ch’ang  Ho. 
Of  these  two  streams  the  Shih-la-ka  Ho  is  by  far  the  larger  and  deeper, 
the  bed  of  the  Yang-ch’aug  Ho,  within  a  mile  of  its  junction  with  the 
Lao  Ho,  being  only  70  feet  wide,  and  the  actual  water  in  May  only 
about  15  feet.  By  what  has  been  spoken  of  as  the  Y’ing-ch’ing  Ho  must 
surely  be  meant  this  small  stream  bearing  the  name  of  Yang-ch’ang 
Ho.  There  is  no  Y’ing-ch’ing  Ho  known  in  the  district  near  to  or  east 
of  Hata.  The  nearest  point  of  the  Yang-ch’ang  Ho  to  Hata  is  some 
30  miles  due  north,  but  for  that  statement  1  have  only  hearsay,  as  it 
was  not  possible  for  me  to  go  round  that  way. 
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The  diutrict  through  which  the  IjOU  Hu  fluw8  8u  lazily  is  kuuwii  as 
the  Sha-t’o-kuo  (Kingdom  of  Sand-hills).  For  miles  and  miles  in  every 
direction  stretch  the  sand-deserts.  Koutes  are  difficult  to  trace,  and  the 
stranger  from  afar  is  compelled  to  have  recourse  to  the  assistance  of 
Mongol  guides,  courteously  supplied  by  the  Mongol  princes  in  authority 
in  the  region.  Only  with  the  help  of  these  guides  can  the  roads  bo 
found  or  the  few  settlements  reached. 

The  region  naturally  is  sjtarsely  populated,  such  Chinese  as  there 
are  being  mostly  colonists  from  Shantung,  settled  there  many  generations 
ago,  yet  in  nowise  assimilated  to  the  Mongols  among  whom  they  live. 
As  we  journeyed  northward  wo  heard  marvellous  tales  about  the 
disappearance  of  the  Lao  Ho  into  caverns  in  the  earth  which  no  man 
had  ever  e.\plored,  but  found,  on  reaching  the  sjwt  so  described,  that 
there  was  nothing  but  a  very  ordinary  waterfall,  whence  arises  the 
name  given  to  the  place,  viz.  llsiaug-shui  (Sounding  waters). 

The  most  im})ortant  fact  to  be  noted  in  connection  with  the  river  is 
the  junction  with  it  of  the  Shara  Muren.  While  the  Lao  Ho  flows  ever 
steadily  north-east,  the  Shara  Muren  comes  into  it  from  the  west  at 
right  angles,  some  2  miles  beyond  the  Chinese  village  of  Ilai-liu-t’u. 
The  surprising  thing,  however,  is  that  at  the  time  of  our  visit  (May  21, 
1906)  the  bed  of  the  Shara  Muren  was  quite  dry,  though  the  ground 
was  soft  as  of  recent  water.  Inquiries  elicited  the  following  facta : — 

1.  There  is  water  flowing  from  the  Shara  Muren  into  the  Lao  Ho 
only  immediately  after  the  frost  gives  in  the  early  spring.  Ten  days 
before  our  visit  the  stream  had  been  deep  enough  to  comj)el  foot- 
passengers  to  wade  across  with  bare  feet,  and  unless  there  should  bo  an 
abnormally  heavy  rainfall  in  the  summer,  there  would  bo  no  more 
water  there  till  the  early  spring  of  1907. 

2.  Some  12  miles  west  of  the  junction  the  Shara  Muren  turns  off 
into  what  is  known  as  the  T’ai-kan  Ho  (Great  Dry  river),  and  into  this 
stream  most  of  the  water  diverts.  It  spreads  itself  over  the  plain,  and 
eventually  becomes  what  is  known  as  a  “p’ao-tzu,”  that  is,  a  marsh, 
of  which  there  are  many  to  be  found  in  the  immediate  region.  These 
marshes  are  responsible  for  absorbing  not  a  little  of  the  water  from  both 
the  Shara  Muren  and  the  Lao  Ho.  This  gtjes  to  contirm  the  statement 
of  Mr.  li.  T.  Turley  in  the  Journal  for  March,  1903,  p.  297,  that  the  river 
“  loses  much  water  as  it  wends  its  way  slowly  over  the  plateau.” 

3.  No  other  stream  joins  the  Lao  Ho  north  of  the  Shara  Muren  until 
the  river  enters  Manchuria.  We  were  also  informed  that  the  river 
flows  steadily  north-east  for  about  70  miles  beyond  the  jsjint  we  reached, 
before  it  turns  due  south  in  Manchuria.  Also,  that  the  highest  point 
reached  by  boats  on  the  Liao  Ho  is  to  a  place  named  Ilsin-ch’eng  (New 
City). 

Mr.  Turley  is  in  error  in  his  location  of  the  important  city  of  Hata 
on  the  sketch-map  printed  in  the  Journal  for  March,  1905,  p.  298. 
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Tiie  actual  diataucu  from  thia  city  to  the  junctiou  of  the  Shara  Mureu 
with  the  Lao  Ho,  followini;  the  course  of  the  latter  river,  ia  2O0  miles. 
The  Lao  Ho  cornua  no  nearer  to  Hata  at  any  point  than  2o  milea.  That 
i.s  wlien  it  paaaea  a  amall  village  named  Ta-la-min-an,  south  of  the  city. 

We  found  no  trace  of  prehistoric  remains  in  any  part  of  our  tramp, 
though  there  is  au  immense  tract  of  country  entirely  unexplored, 
embraced  in  the  territory  between  the  Lao  Ho  on  the  west  and  the 
Manchurian  l)order  on  the  east.  It  is,  however,  simply  and  only  a  saud- 
descrt,  and  at  present  is  the  haunt  of  the  brigands,  who  from  its  secret 
recesses  issue  forth  on  their  periodic  raids  on  the  unoffending  Mongols 
and  unhappy  Chinese  whose  lot  is  cast  there.  The  brigands,  as  a  rule, 
confine  themselves  to  horse-stealing  or  raiding  in  the  market  towns,  the 
weiilthier  business  places,  and  rarely  interfere  with  foreign  travellers. 

From  the  confluence  wo  t\irned  in  a  south-easterly  direction  to  the 
imjx>rtant  business  town  of  K’u-lu-kou,  which  lies  9U  miles  north-west 
of  Hsin-min  Fu.  This  town  is  the  headquarters  of  the  Mongol  K’u-liin 
Banner,  and  a  Tibetan  lama  prince  rules  over  both  the  banner  and  the 
large  monastery,  with  more  than  a  thousand  lamas  under  him.  As  this 
busy  town  of  over  10,000  inhabitants  has  l<een  the  subject  of  discussion 
in  respect  of  its  name,  it  may  be  as  well  to  say  that,  while  the  official 
name  is  as  above  and  signifies  “  the  Common  'I’reasury  valley,”  it  is 
always  and  everywhere  spoken  of  as  “  K’u-li-erh,”  the  two  latter  words 
being  slurred  and  pronounced  something  like  “  Kulair.”  It  is  a  very 
busy  place,  and  quite  unique  among  the  towns  of  North  China,  since 
it  is  built  on  the  sloping  sides  of  low-lying  hills,  while  its  main  street 
stands  over  a  deep  gully,  through  which  flows  a  small  stream  towards 
the  oast. 

'i’ho  great  road  along  which  we  travelled  to  this  town  is  the  principal 
road  that  leads  from  Dolouor  or  Lama  Miao,  through  the  Mongol  town 
of  Wu-tan-ch’eng  to  Mukden.  The  road  leads  over  the  “  ts’ao-ti  ” 
l^grass-laud^  of  the  Mongols,  where  but  few  are  found  who  speak  Chinese, 
and  through  many  a  weary  mile  of  sparsely  populated  sand-desert. 
Accommodation  and  provision  on  this  road  are  matters  of  great  difficulty, 
and  most  caravans  carry  with  them  their  own  water  and  provisions, 
camping  out  on  the  plains  wherever  night  overtakes  them.  On  this 
march  from  Hai-liu-t’u  to  K’u-lu-kou  only  two  small  streams  are  met. 
These  are  the  Yang-shu-mu  Ho  and  the  Shih-pei  Ho.  They  are 
crossed  at  Mongol  villages  bearing  their  respective  names,  and  flow  in 
au  easterly  direction  to  join  the  Liao  Ho  in  Manchuria.  The  former 
of  these  is  probably  that  called  by  Dr.  Franke  “  Yang-sheng-mu”  (see 
6eo(jraphical  Journal,  vol.  26,  No.  4,  p.  420).  The  name  “  Yang-shu-mu  ” 
means  “  Poplar  tree  timber.”  “  Shih-pei  ”  means  “  Stone  tablet.” 

The  maps  herewith  sent  are  reductions  of  a  plane-table  route-traverse 
made  by  an  Indian  surveyor.  I  am  indebted  to  Lieut.-Colonel  A.  W.  S. 
Wingate  and  Captain  F.  G.  Turner  for  help  and  advice. 

No.  V. — May,  1907.]  2  p 
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SURVEYS  IN  BRITISH  AFRICA. 

A  CONCISE  and  instructive  ‘  liei»oi  t  on  the  tsurveys  and  Exploratiuns  of 
British  Africa,’  brought  up  to  1006,  has  been  issued  by  the  Colonial 
iSurvey  Coniinittee,  and  it  must  be  regarded  as  a  imwt  iniiMjitaut  con¬ 
tribution  towards  the  advancement  of  scientitic  geography. 

This  report  rightly  commences  by  insisting  on  the  necessity  for 
system,  mefhoil,  and  uniformity  in  dealing  with  Colonial  Surveys,  and 
does  not  omit  to  demonstrate  that  the  ultimate  aim  and  end  of  all 
surveys  (including  geodetic  arc  measurements )  is  the  attainment  of  an 
accurate  and  trustworthy  map  in  which  every'  regional  and  territorial 
l>art  shall  take  its  proper  jdace  and  lit  s<iuarely  in  with  the  continental 
wtjole.  It  is  to  ensure  this  result  of  combining  the  various  local  interests 
of  states  and  territories  by’  deinonstiating  their  geographical  inter¬ 
dependence,  and  promoting  concerted  action  in  the  many  processes  of 
geographical  surveying,  that  the  committee  has  been  formed. 

The  iirst  map  of  the  report  illustrates  the  existing  conditions  of 
African  map-publication,  and  it  creates  a  pleasant  feeling  of  surprise  at 
the  i>rogres8  which  has  already  been  made  in  supplying  the  public  with 
goL>d  compilations  on  geographical  scales  from  such  materials  as  the 
work  rd'  boundary’  commissions  and  the  sketches  of  travellers,  supple¬ 
mented  by  a  certain  amount  of  more  systematic  survey  in  West  Africa, 
Somaliland,  British  Central  Africa,  and  Uganda. 

Apparently’  these  maps  are  to  be  regarded  as  provisional  publications 
only,  to  l)e  suixuseded  in  due  time  by  the  results  of  the  regular  surveys 
of  British  colonies  and  protectorates  now  being  carried  out  by  local 
departments. 

Section  2  of  the  report  deals  with  the  progress  of  frontier  delimita¬ 
tion  which  has  furnished  the  basis  of  the  compilations,  but  it  will  be 
more  convenient  to  refer  first  to  those  systematic  surveys  which  are 
eventually  to  illustrate  the  true  conditions  of  African  topography. 

The  backbone  of  them  all,  the  central  artery  from  which  all  ovcntual 
measurements  must  radiate,  is  that  great  arc  of  geoiletic  triangulation 
which  is  gradually’  reaching  northward  along  the  meridian  of  3<i°  E. 
long,  from  south  of  Natal  to  Cairo.  At  the  present  that  chain  extends  from 
the  south  for  over  miles;  it  stretches  north  of  the  Zambezi  into 

Rhodesia,  and  has  enveloped  Salisbury.  “The  money  (fil80,(HM,»)  for 
this  undertaking,  so  far,  has  been  found  almost  entirely  by  the  South 
African  Colonies  and  the  British  South  African  Comi)any,”  says  the 
report;  and  some  reason  for  the  aloofness  of  the  British  Covernment 
from  the  enterprise  may’  be  found  in  the  statement  that  “  such  an  arc 
serves  to  determine  the  shajx)  of  the  meridian  curve,  and  hence  the 
figure  of  the  Earth,  and  in  this  case  its  scientific  value  consists,  not  only 
in  its  great  length  (65°  or  45U(*  miles),  but  also  that  it  crosses  the 
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equator.”  The  uubcieiititiu  koejier  of  the  British  purse-striiigs  may  Ikj 
apt  to  eousiiler  that  the  figure  of  the  Earth  has  been  quite  sufficiently 
determined  already,  and  that  a  little  more  or  loss  *•  bulge  ”  at  the  equator 
is  a  luatter  of  no  great  practical  moment.  And  we  must  confess  that 
this  view  of  goisletic  arc  measurement  us  a  scientitic  abstraction  leading 
to  no  groat  practical  issue  has  been  to  a  certain  extent  sup|sjrted  by  the 
|»ersistence  with  which  its  advocators  and  creators  have  hitherto  ignored 
its  usefulness  us  a  biisis  for  to()ography  and  map-making. 

We  have  now  the  H)o5  re|M)rt  of  Sir  David  (Jill  on  the  geodetic 
survey  of  South  Africa,  which  includes  the  Khodcsiaii  section  of  this.arc. 

1 1  is  a  great  contribution  to  geodetic  science  ;  it  is  a  splendid  exjK>sition 
of  what  may  l)e  affected  in  the  way  of  Earth-measurement  with  the  aid 
of  a  Hi- inch  lieiKsold  theodidite  and  the  Jaderin  apparatus  for  biuse 
measurement ;  but  it  contains  no  word  of  tho.se  secondary  determinations 
which,  extending  from  the  Hanks  of  the  arc  on  either  hand,  serve  as  the 
framework  of  that  which  is  the  ultimate  object  to  be  gained — the 
accurate  topography  of  Africa.  In  Uhodesia,  which  now  possesses  a 
survey  department  of  its  own,  this  |>cihaps  is  not  a  matter  of  such 
im|)ortunce  as  it  proved  to  be  further  south,  where  a  few  such  deter¬ 
minations  would  have  been  invaluable  in  the  compilation  of  those  never- 
to-be-forgotten  maps  which  signally  failed  to  assist  the  progress  of 
milititry  operations.  Ilow  great  their  value  has  lieep  on  the  Indian 
frontier  is  |>urhaps  another  story.  Under  any  circumstances,  public 
support  is  far  more  likely  to  be  accorded  to  scientific  efiorts  with  a 
clearly  api»reciable  practical  apjdication  than  to  those  about  which  it 
might  be  said  that  “  there  is  no  silly  nonsense  about  their  Ijcing  of  any 
use.” 

The  very  concise  and  instructive  sketch  of  the  progress  of  surveys  in 
the  various  British  African  territories  is  only  disappointing  in  one 
particular.  It  fails  to  make  any  reference  to  the  work  done  by  the  loc-al 
survey  departments — in  Uhodesia,  for  instance — and  nothing  is  said 
about  the  progress  of  map-making  in  foreign  states.  This,  doubtless,  is 
beyond  the  scope  of  the  lleport,  but  a  paragraph  or  two  on  this  head 
might  have  been  included  with  advantage,  seeing  that  the  system  by 
which  Africa  is  ultimately  to  l>e  mapped  can  only  be  regarded  from  an 
international  iH)int  of  view.  Arc  there  any  systematic  French  or 
tierman  surveys  in  progress  independent  of  their  boundary  commissions  ':’ 
Tortugal,  wo  know,  is  Imsy  with  compilations,  and  is  probably  only 
waiting  for  llhoilcsia  to  supply  the  elements  of  a  start  in  order  to  make 
good  geographical  headway.  J'kich  of  the  British  African  dejicndencies 
is  shortly  reviewed  in  turn,  and  the  public  have  no  longer  any  e.vcuse 
for  ignorance  as  to  the  best  maps  available.  The  re])ort  of  South  Africa 
is  not  very  encouraging.  Here  wo  find  that  “the  publication  of  topo¬ 
graphical  maps  is  proceeding  in  the  Cape  Colony  and  in  the  Orange 
Biver  Colony.  The  question  of  a  topographical  map  of  the  Transvaal  is 
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still  uuder  discussion,  aud  a  correspondouce  is  iu  progress  ou  the  subject 
of  a  map  of  Swazilaud.  A  sketch  of  Basutoland  is  being  carried  out. 
Practically  no  topographical  maps  exist  of  Natal  or  Zululand,  aud  no 
such  ma]>s  are  being  produced.” 

Turning  now  to  the  work  of  boundary  commissions,  one  is  surprised 
by  the  extent  of  them.  The  tables  appended  to  the  report  give  a  list 
of  thirty-nine,  and  there  is  certainly  a  fortieth  reatly  to  take  the  held. 
It  is  to  these  boundary  commissions  that  the  present  staff  of  African 
map-compilers  are  chiefly  indebted  for  their  material.  When  such 
commissions  are  efficiently  organized,  proj>erly  equipped,  and  under 
scientific  direction,  tlie  surveys  which  result  from  their  labours  are  as 
important  iu  African  fields  as  they  are  in  Asia.  Frequently  the  geo¬ 
graphical  results  outweigh  the  political  advantages  to  be  gained  by 
demarcation ;  but  it  certainly  apjiears  as  if  occasionally  some  doubt 
might  be  thrown  ou  the  value  received  in  exchange  for  the  time  and 
money  expended,  We  have,  for  instance,  the  report  of  the  British 
Bechuanaland  aud  German  South-West  Africa  before  us  as  a  separate 
publication.  It  is  a  work  which  can  only  be  called  amazing.  Parallel 
columns  in  English  and  German,  with  most  elaborate  tables  and  figures, 
set  forth  the  process  of  determining  a  part  of  the  boundary  of  alx)ut 
45<i  miles  in  length,  through  the  desert  which  separates  German  from 
British  territory  iu  South-West  Africa,  during  the  years  intervening 
Ijctween  November,  1898,  and  July,  1903.  The  remaining  jjart  is  not 
completed  yet,  according  to  the  Colonial  Committee  rej>ort.  The  pro¬ 
position  was  as  follows.  The  boundary  defined  by  agreement,  signed 
ou  July  1,  1890,  at  Berlin,  was  to  leave  the  Orange  river  at  the  inter¬ 
section  of  that  river  with  the  2i'th  degree  of  east  longitude,  thence  to  be 
run  northward  following  that  meridian  to  its  intersection  with  the 
22ud  parallel  of  south  latitude.  It  was  then  to  follow  that  parallel 
to  the  point  of  intersection  with  the  2l8t  degree  east  longitude.  Thence 
to  follow  the  21st  meridian  northward  to  its  intersection  with  the  18th 
parallel.  Again  to  follow  that  parallel  to  the  river  Chobe,  etc. 

As  a  matter  of  fact,  only  half  this  proiwsitiou  wsis  actually  under¬ 
taken,  and  that  half  was  estimated  to  cost  about  £3t.>OU  aud  to  take  two 
years  iu  accomplLshmeut.  It  has  taken  double  that  time  aud  more  than 
double  that  money.  Under  the  circumstances  (i.e.  those  of  ignorance  of 
the  country  concerned),  it  was  perhaps  difficult  to  suggest  a  boundary 
except  ou  some  such  artificial  lines  as  those  involved  by  the  use  of 
latitude  aud  longitude  definitions,  although  a  boundary  so  defined  is  the 
most  expensive  to  demarcate,  and  the  most  useless  when  demarcated. 
But  the  great  fault  in  the  definition  is  its  want  of  elasticity.  Uuder 
the  best  possible  conditions,  it  is  a  long,  laborious,  and  most  expensive 
process  to  determine  the  exact  jHisition  of  any  meridian,  to  say  nothing 
of  demarcating  a  dead  straight  line  without  the  assistance  of  natural 
features,  or  of  maintaining  artificial  beacons  in  a  desert  when  once  erected. 
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In  this  case  the  demarcation  north  of  the  Orange  river  Itad  to  be  carried 
through  the  Kalahari  desert,  a  track  of  country  deserted  and  absolutely 
flat  and  waterless.  The  object  of  demarcation  in  the  midst  of  an 
uninhabited  desert  is  best  known  to  the  High  Commission ;  but  granted 
that  occasional  tribal  incursions  miglit  involve  questions  of  international 
responsibility,  what  was  the  object  of  adhering  to  an  exact  meridian  ? 
What  would  a  few  hundred  yards  signify?  The  difference  between 
running  out  a  lino  npproxim<itin<j  to  the  meridian,  and  possibly  taking 
advantage  hero  and  there  of  conspicuous  natural  features  (which  occur 
even  in  a  flat  desert),  and  of  defining  a  wholly  artificial  lino  with 
geodetic  exactness,  is  this.  In  the  first  case  a  small  party  properly 
equippo<l  for  desert  work  with  a  5-inch  theotlolito  and  a  plane-table, 
working  on  a  well-tried  .system,  could  have  done  all  that  was  neces-saiy 
in  one  favourable  season  of  a  few  months’  duration.  In  the  other  case 
we  have  the  report  to  show  us  what  was  found  indispensable.  From 
the  initial  point  on  the  Orange  river  (which  w'as  welt  fixe<l  by  first-class 
triangulation)  an  elaborate  geodetic  scries  had  to  Ire  carried  northward 
to  the  22nil  parallel  —somehow.  It  could  not  be  carried  through  the 
de.sert,  so  it  had  to  make  a  wide  detour  through  German  territory. 
From  this  main  series  branches  were  pushed  out  laterally  into  the  desert 
to  determine  as  nearly  as  possible  the  position  of  the  20th  meridian, 
and  to  fix  the  intersection  of  the  boundary-line  with  such  “  tracks  ”  as 
crossed  it.  The  process  by  which  the  extremities  of  these  minor 
series  were  connected  by  straight  lines  of  artificial  “beacons”  is  not 
stated.  The  difficulties  and  delays  which  ensued  were  those  iieculiar 
to  South  African  surveys,  and  need  not  be  detaileil.  The  net  result 
is  that,  after  five  years’  chequered  and  expensive  work,  a  part  of  the 
boundary -line  has  been  determined  at  a  cost  out  of  all  proportion  to  the 
restilts  gained.  These  results  are — (1)  a  very  useful  geodetic  series  for 
the  Germans,  acquired  chiefly  at  our  exjMinse  ;  and  (2^  a  boundary  for 
both  of  us  of  doubtful  utility  in  so  far  as  it  is  marked  by  no  natural 
and  unmistakable  features.  We  get  no  topography.  In  Africa  it 
seems  impossible  to  associate  topography  with  triangulation.  On  the 
whole  it  appears  that  the  costs  of  this  geodetic  process  of  delimitation 
might  have  been  applied  to  l>etter  advantage  elsewhere. 

Incitlentally  in  the  report  the  progress  of  educating  African  natives 
to  work  as  surveyors  is  referred  to,  and  the  results  of  experiments  are 
given.  But  it  is  far  too  soon  to  form  any  just  estimate  of  what  the 
ultimate  .success  of  the  movement  will  l)e.  This  is  a  most  important 
question,  for  it  is  to  native  agency  that  we  must  look  if  we  are  ever  to 
obtain  a  sound  geographical  survey  of  British  Africa  within  reasonable 
limits  of  time  and  cost. 
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EUROPE. 

Lakk  Balaton. 

Kesultate  der  wissonscbaftlicbcn  Krfor8<-buDg  deB  riattenseeB,  berauBgegeben  Tnii 
der  Plattensee-Coramission  dcr  ung.  peogr.  Gesollscb.’  Vol.  1,  parts  3,  4,  5,6; 
vol.  2,  parts  1  and  2;  toI.  3,  parts  1  to  !i.  4to.  Atlas,  folio;  part  1.  Viriina, 
1897-11»06. 

Among  the  monographic  studies  of  single  lakes  which  have  apjieariMl  during 
recent  years,  one  of  the  most  comprehensive  in  its  scoiie  is  that  issued  by  the 
Bahitonsee-Commission  of  the  Hungarian  Geographical  Society.  The  investigation 
of  the  great  Hungarian  lake  w<a8  liegun  more  than  ten  years  ago,  and  now  the 
greater  part  of  the  work  is  before  us.  Large  sections  of  the  work  are  devoted  to 
ethnography,  archaeology,  and  even  the  holiday  resorts  on  the  lake  have  a  special 
section.  The  purely  scientihc  results  are  of  special  interest  in  comparison  with  the 
results  of  similar  researches  on  the  lakes  of  our  own  country  and  of  other  lands. 
The  Balatonsee  or  Flatten  See  is  a  much  larger  lake  than  auy  in  Great  Britain. 

In  length  (about  45  miles)  and  superficLil  extent  it  is  better  comparable  with  the 
Lake  of  Geneva.  It  is,  however,  extremely  shallow,  having  a  maximum  depth  of 
3.3  feet,  while  the  mean  depth  is  only  10  feet;  and  iu  consequence  of  this,  some 
of  the  physical  and  biologic.al  phenomena  differ  greatly  from  those  observeil  in  our 
lakes. 

Temperaturf. — In  consequence  of  the  little  depth,  there  is  a  much  greater 
annual  range  of  temperature  than  in  our  greater  lakes.  Lake  Balaton  freezes  in 
winter,  while  our  larger  lakes  never  freeze.  The  extreme  range,  from  0”  to  nearlj' 
29'’  C.  is  equivalent  to  nearly  50°  Fahr.  The  annu.al  range  in  Loch  Ness,  for 
instance,  is  less  than  20°  Fahr.  The  maximum  summer  temperature  reaches 
84°  f'ahr.,  or  .about  20°  higher  th.an  the  usual  stimmer  m.aximum  even  in  our 
shallow  lakes.  Our  deeper  lakes  rarely  reach  60°  Fahr.  at  the  surface  in  the  open 
water.  Along  sh.allow  shores  they  may  go  rather  higher,  where  the  water  is  only 
a  few  inches  deep.  The  tenq>erature  of  the  water  billows  much  more  closely  the 
air-temperature  than  in  our  lakes,  and  sudden  and  great  changes,  whether  due  to 
wind  or  the  fall  of  rain,  snow,  etc.,  are  immediately  reflected  in  the  w.ater-teinpera- 
ture,  whereas  in  our  lakes  sudden  changes  of  air-temperature  have  hardly  an}’ 
appreciable  effect  on  the  temperature  of  the  water,  and  the  only  agent  which 
produces  change  at  all  rapidly  is  a  strong  continuous  wind. 

Seichen. — The  depth  being  very  low  relatively  to  the  length,  the  period  of  the 
princi|>al  seiche,  the  uninodal  seiche  of  the  whole  loch,  is  very  great,  according  to 
Von  Cholnoky,  the  greatest  known  at  the  time  when  he  writes  (1897).  The  period 
of  the  uninodal  is  from  ten  to  twelve  hours.  In  Loch  Ness  it  is  about  half  an 
hour.  The  very  marked  narrowing  of  the  lake  at  the  peninsula  of  Tihany  divides 
it  into  two  separate  ba.sins.  Uninodal  seiches  of  each  basin  have  been  observed. 
The  amplitude  of  the  seiches  is  relatively  small  compared  with  other  great  lakes, 
though  sometimes  exceeiling  anything  yet  observed  in  British  lakes. 

Mirages. — According  to  Von  Cholnoky,  mirages  are  produced  when  the  lowest 
strata  of  air  are  warmer  than  the  upper  strata.  They  are  said  to  be  of  almost  daily 
occurrence  in  the  B.alatonsee,  and  are  seen  in  the  morning.  In  these  mirages 
objects  appear  to  lie  lifteil  iqi  .and  to  float  in  the  air  above  the  surface  of  the  lake, 
and  the  images  are  duplicated  by  reflection  below'.  Similar  mirages  are  of  very 
common  occurrence  in  Loch  Ne.s8.  They  have  the  same  feature  as  the  Balatonsee 
mirages,  that  objects  appear  to  be  raise<l  aliove  the  lake;  but  I  have  never  seen 
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nnj'  distinct  duplication  of  the  image  or  heard  of  such  being  seen.  The  most 
constant  feature  of  the  mirage  on  Loch  Ness  is  .the  raising  of  the  shore-line  at 
promontories  so  that  they  look  like  overhanging  cliffs.  As  I.Akc  Italaton  freezes  in 
winter,  the  conditions  favourable  for  the  production  of  mirages  will  be  found  only 
in  summer  and  autumn.  In  Loch  Ness  the  ])osition  is  reversed,  and  the  mirages 
are  winter  phenomena.  The  deep  body  of  water  maintains  a  high  winter  tempera¬ 
ture  (about  43°  Fahr.),  and,  as  the  air  falls  to  a  much  lower  tem{)craturo  almost 
every  night,  the  mirage  is  found  in  the  morning  when  the  lower  strata  of  air  are 
heated  from  the  loch. 

Itiohtgy. — It  results  from  the  shallowness  of  the  lake  that  there  is  no  pure 
]>lankton,  the  organisms  which  constitute  the  i>lnnkton  in  deeper  lakes,  though  here 
present,  being  mingled  with  numerous  littoral  and  bottom  forms.  More  than  one 
tho\is.and  species  of  plants  and  animals  are  notetl,  the  numbers  being  ap]>roximately 
equal.  The  fauna  is  compared  with  that  of  the  Great  Ploner  See,  the  latter  having 
only  254  species,  against  580  recorded  for  the  Balaton  See.  Such  conqurisons  are 
valueless,  unless  every  class  has  been  thoroughly  studied  in  each  lake  by  si)eciali8ts. 
Such  figures  only  indicate  the  amount  of  work  done,  not  the  actual  status  of  the 
lakes.  All  such  investigatior.s  are  incomplete,  and  in  each  case  some  clj\a8es  are 
neglected  which  are  studie*!  in  others,  as  the  birds  are  omitted  from  the  Phmer  list, 
while  the  Balaton  naturalists  noted  seventy-four  sjiecies.  'I'he  exhaustive  study 
of  certain  of  the  purely  microscopic  groups,  as  the  Infusoria  or  the  Diatoms,  for 
instance,  will  swell  the  lists  .almost  in  direct  ratio  to  the  time  sjtent  upon  them. 
Ford  summarizes  the  biology  of  the  Lake  of  Geneva,  recording  028  organisms, 
5.55  animals,  and  37.3  plants,  which  have  bj’  no  means  all  equal  title  to  l>e  rciardetl 
as  lacustrine  natives.  J.  M. 

ASIA. 

Malay  Pkninsci.a. 

‘  Pag.an  Races  of  the  Malay  Pi-ninsula.’  P.y  Walter  William  Skeat.  m  a.,  and 

Charles  Otto  Blai:den,  m.a.  In  two  vols.,  ilemy  f<vo,  pp.  724  and  M.5.5.  I.onilon  : 

Macmillan  &  Co.  BHXi.  I'riee  42s.  uet.  H7/ft  Mnp,  Plant,  and  Nnntenait 

llhitlrnliont. 

To  his  former  Ixiok  on  ‘  Malay  Magic  ’  Mr.  Skeat  adds  these  two  large  volumes, 
together  comprising  nearly  1600  pages,  of  which  no  inconsiderable  number  are  in 
small  print.  For  most  of  these,  as  he  tells  us  in  his  preface,  he  is  resismsible,  Mr. 
Blagden’s  share  in  the  work  l)eing  mainly  confined  to  the  section  dealing  with  the 
language  of  the  jx>oplea  of  the  jicninsula.  It  m.ay  be  said  at  once  that  the  book  is 
not  one  for  general  re.ading,  but  is  rather  a  non-alph.alxdical  dictionary  of  the 
ethnography  of  the  countr.v — a  book  of  reference  crammed  with  facts  from  all  avail¬ 
able  sources,  which  is  certainly'  not  lacking  in  infonnation  however  much  its  prolixity 
may  daunt  the  less  serious  reader. 

Mr.  Skeat,  after  giving  a  preliminary  sketch  of  the  geographical  and  other 
characters  of  the  Malay  peninsula,  its  fauna  and  so  forth,  with  the  idea  that  the 
reader  unacquainted  with  the  land  should  get  some  conception  of  the  environment 
of  the  jK'ople  of  whom  he  treats,  turns  at  once  to  the  consideration  of  races  and 
racial  affinities.  lie  recognizes  three  main  groups — the  Sam.ang,  Sakai,  and  .Takun  ; 
the  Semang  being  the  Negrito  peoples  of  the  {leninsula  generally,  the  S.akai  the 
conjectural  “  Dravido-Australian  ”  group  (which,  judging  only  from  the  abundant 
photographs  illustrating  the  book,  show  a  singul.ar  lack  of  uniformity  of  type),  .and 
the  Jakun,  the  aboriginal  Malayan  tribes  generally.  Mr.  Skeat’s  plan  is  to  take 
race,  religion,  hanguage,  and  the  various  heads  embraced  under  manners  and  customs 
— dress,  arts  and  crafts,  hunting,  agriculture,  and  so  on — and  to  jiass  the  three 
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groups  in  question  successively  through  the  mill  of  enquiry.  Thus  we  have  dress 
of  the  Semang  followed  by  dress  of  the  Sakai  and  dress  of  the  Jakun,  and  so 
throughout.  Every  available  authority  has  been  consulted  and  is  quoted  or  the 
reference  given,  so  that,  though  one  is  confident  that  very  little  can  have  escaped 
the  compiler’s  observant  eye,  the  feeling  that  a  good  deal  of  pruning  might  with 
advantage  have  been  done  is  no  less  strong.  The  system  has,  however,  the  merit  of 
enabling  any  one  consulting  the  book  to  find  the  subject  he  is  in  search  of  at  once, 
together  with  the  data  for  comparison  with  other  tribes. 

It  would  be  impossible,  within  the  limits  of  a  short  notice,  to  do  justice  to  the 
unwearying  industry  of  the  two  authors,  or  to  give  any  adequate  idea  of  the 
immense  amount  of  material  here  got  together.  In  addition  to  that  of  the  body  of 
the  book,  numerous  apjieudices  deal  with  folk-songs,  magic,  charms,  etc.,  and  occuj>y 
nearly  a  hundred  pages  of  the  first  volume,  while  a  large  amount  of  space  is  allotted 
to  a  consideration  of  the  comb,  sumpitan,  and  quiver  decoration,  and  Vaughan- 
Stevens’  theories  concerning  the  patterns,  with  regard  to  many  of  which,  it  may  be 
remarked,  Mr.  Skeat  remains  unconvinced.  Mr.  Blagdeu’s  labours  on  the  languages 
of  the  teninsula  occupy  a  large  part  of  the  second  volume,  and  the  “Comparative 
Vocabulary  of  Aboriginal  Dialects”  which  follows  extemls  to  over  2G0  jiages.  This 
is  really  a  provisional  dictionary  of  these  tongues,  atid  must  have  necessitated 
enormous  labour  and  research.  Mr.  Blagden’s  work  has  led  him  to  the  conclusion 
that  there  is  a  typical  Semang  group  of  dialects,  best  represented  by  the  language 
of  the  aborigines  of  Central  Kedah,  ami  that  this  contrasts  strongly  with  a  typical 
Sakai  group,  of  which  the  best  examples  are  the  languages  in  South  Perak  and  the 
atijoining  parts  of  Pehang.  There  is,  however,  no  such  good  Jakun  tyjie.  He  con¬ 
siders  that  the  Semang  and  Sakai  tongues  show  two  distinct  strains  of  the  Mon- 
Annam  element,  the  one  ancient  and  remote,  the  other  much  more  recent.  The 
question  of  the  relation  between  race  and  language  is  nevertheless  a  very  complex 
problem  which  needs  more  detailed  investigation  before  any  certain  conclusion  can 
be  arrived  at.  The  hypothesis  of  a  Mon-Kher  txicupation  of  the  Peninsula  is 
strongly  supported  by  linguistic  evidence,  and  it  is  suggested  by  Mr.  Blagden  that 
this  may  have  begun  about  the  fifth  century  a.p.,  or  perhajis  earlier. 

Enough  has  been  said  to  show  that  the  book  is  not  only  a  monument  of 

careful  research,  but  a  necessity  for  every  student  of  the  races  of  the  jieninsula. 

In  his  preface  Mr.  Skeat  claims  to  have  set  forth  in  his  two  volumes  the  whole 
substance  of  what  has  been  written  on  these  people  by  dozens  of  exjilorers  and 
observers,  often  in  inaccessible  or  obsolete  books  and  jeriodicals,  and  his  claim 

may  readily  be  admitted,  with  the  addition  that  tlie  facts  are  marshalled  and 

presented  by  one  who  is  himself  one  of  the  best  authorities  on  the  couutrj’. 
The  book  is  furnished  with  a  very  large  number  of  photographs  of  natives,  but 
these  form  the  least  satisfactory  part  of  it.  Many  of  them  are  groujis,  which 
are  often  taken  at  too  great  a  distance  to  be  of  any  use  in  showing  the  tyjie. 
Satisfactory  heads  of  goo<l  size,  taken  full-face  and  profile,  are  conspicuous  liy  their 
absence.  • 

F.  II.  H.  G. 


AFRICA. 


Abtssiki.a  and  BniTtsH  East  Afbioa. 


‘  Sport  and  Travel :  Abyssinia  and  British  East  Africa.’  By  I,ord  lliiullip.  U'lV/t  72 
rations  and  2  Map*.  lAUidon  :  T.  Fisher  Unwin.  I'.NHj. 

In  this  volume  Ijord  Hindlip  records  his  impressions  of  a  visit  to  Abyssinia  in 
1902,  and  of  two  journeys  in  British  East  Africa,  the  first  in  1903,  the  second  iu  1905. 
On  the  last  occasion  the  traveller  was  accompanied  by  Lady  Hindlip,  and  many  of  the 
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photographs  which  illustrate  the  volume  were  taken  by  her.  The  chief  object  of 
the  author  in  all  three  exi^ditions  was  sport,  and  his  journeys  addetl  little  to  geo- 
grai»hical  knowledge.  Lord  Hindlip  was,  however,  in  unfamiliar  if  not  unknown 
regions,  and  his  descriptions  of  the  country  he  passed  through  are  vivid  and 
valuable.  He  has  also  notes  and  comments  on  the  various  tribes  encountered,  which 
here  and  there  will  help  the  ethnologist  to  fill  up  gaps  in  his  notebooks.  'I'hough 
we  cannot  recommend  Lord  Hindlip  as  a  trustworthy  guide  to  Abyssinian  history, 
his  criticism  on  the  neglect  of  the  British  Government  to  settle  the  frontier  between 
British  East  Africa  and  Abyssinia  is  jierfectly  sound,  as  are  also  his  comments  on 
Menelek’s  methods  of  extending  his  authority  in  that  region.  It  is  also  lamentable 
that  Lord  Hindlip’s  offer,  in  1902,  to  the  Government  to  take  a  qualifie<l  surveyor 
with  him  to  map  .any  part  of  British  East  Africa  they  desired,  provide<l  it  was  a  good 
shooting  country,  met  with  so  lukewarm  a  res]X)nse  that  the  project  was  .abandoned. 
The  description  given  of  the  way  in  which  the  white  settlers  are  transforming  the 
Kikuyu  highlands  is  most  interesting;  one  sees  a  colony  in  the  making.  The 
book,  though  mainly  of  interest  to  the  si)ort8man — and  we  are  not  here  concerned 
with  the  ethics  of  big-game  shooting — is  of  real  value  to  all  Interested  in  the 
development  of  Euroiiean  colonization  in  East  Africa.  There  are  two  excellent 
sketch-maps  by  Mr.  .1.  \V.  Addison,  on  the  scale  of  4.5  miles  to  an  inch. 

F.  R.  C. 

The  Ivory  Coast. 

‘  Dix  ans  k  la  Cote  d’Ivoire.’  By  F.-.T,  Clozel,  Governor  of  the  Ivory  Coast.  Miip$  and 
Illuotrati'ins.  Paris :  Augustus  Challamel.  1900. 


Since  Captain  Binger’s  remarkable  journey  from  the  Niger  to  the  Gulf  of  Guinea 
by  Kong  in  1887-1889,  French  official.s,  military  and  civilian,  have  devotal  much 
time  and  energy  to  the  exploration  of  the  hinterland  of  the  Ivory  Coast.  Among 
the  most  active  of  the.se  explorers  has  been  M.  Clozel,  the  pre.sent  governor  of  the 
colony,  whose  book  we  have  before  us.  ‘  DLx  ans  la  Cote  d'Ivoire  ’  is  not  an 
exhaustive  monograph  of  the  colony,  some  western  districts  being  undescril)e»l, 
while  others,  namely  Baule,  Kong,  and  Bonduku  are  considered  in  detail,  the  chaj»ter 
on  Baule  being  contributed  by  M.  Th.  Tellier.  Some  fifty  jages  arc  given  up  to 
a  reprint  of  articles  on  journeys  in  the  eastern  and  northern  regions  undertaken  by 
the  author  between  1896  and  1905,  and  there  is  a  gener.al  review  of  the  progress 
made  by  the  colony  during  that  period.  There  are  six  apjiendices,  the  first  giving 
in  twenty  pages  a  highly  interesting  and  valuable  summary  of  the  history  of  the 
colony ;  the  second,  by  M.  Delafosse,  dealing  with  the  ethnography  of  Baule ; 
the  third  recording  the  result  of  three  and  a  half  years’  astronomical  observations; 
and  the  remainder  being  devoted  to  .an  account  of  the  public  works,  railways,  canals, 
etc.,  undertaken  by  the  French.  Though  we  fail  to  get  such  a  comprehensive 
survey  of  the  country  as  would  be  gained  by  a  more  scientific  treatment  of  the 
subject,  M.  Clozel's  method  results  in  eminently  readable  and  informative  chapters. 
While  the  physical  geography  receives  fairly  adequate  attention,  more  interest  is 
displayed  in  detailing  the  economic  resources  of  the  country  and  in  describing  its 
inhabitants  and  their  history.  On  this  last  point  there  is  evidence  of  considerable 
research,  nor  will  the  reader  fail  to  be  struck  with  the  sympathetic  attitude  displayed 
by  the  French  officials  towards  the  races  under  their  control.  That  is  one  of  the 
reasons  of  their  success  in  developing  their  equatorial  i^ossessions  in  Africa.  The 
chief  impression  left  by  a  perusal  of  the  book  is  that  the  prosperity  of  the  country 
depends  on  its  jungle  products,  and  on  the  possibility  of  profitable  agriculture  and 
stock-raising  in  the  open  lands  north  of  about  8°  N.  The  rivers  being  unnavigable 
save  by  canoe,  the  wisdom  of  a  policy  of  railway-building  is  apparent.  The  book 
contains  a  ntimber  of  maps  and  diagrams,  besides  numerous  small-sized  illustrations. 


558 


R15TTEW8. 


The  maps  give  no  contours,  and  the  scale  on  which  that  of  the  region  of  Kong  is 
drawn  is  not  statetl.  Those  for  the  entire  colony  arc  1 : 4,000,000.  F.  R.  (!. 

AMERICA. 

Central  America. 

‘  In  dcin  Vulcangebicten  Mittelanu-rikas  uiid  Westiiidiens.  Ki-iseschildornngen  und 
Studien  iiber  Vulcnnaiisbrflclu'  dor  Jahre  1902  bis  1903,  ilire  ('eologisohcn.  wirt- 
srhaftliehen  und  socialoii  Folgcn.’  Von  l>r.  Karl  Sapper.  8vo.  Siiittjrarl  ;  liiO.'i. 
334  pages.  76  Jllu»tr<ition«,  5  Plate*. 

This  well-written,  well-printed,  and  well-illnstrate<l  liook  is  the  outcome  of  a 
trip,  during  the  winter  of  1902-03,  by  Prof.  Sapper,  through  the  volcanic  districts 
of  Central  America  and  the  West  Indies.  In  Guatemala  he  was  fortunate  enough  to 
witness  the  eruption  of  Sta.  Maria.  His  first  visit  to  Martinupie  was  interrupted  by 
the  attentions  of  the  heal  police,  who  took  him  for  a  spy,  but  this  was  not  altogether 
a  misfortune,  for,  after  visiting  St.  Vincent,  he  returne<l  ba  ^lartinique,  and  succeeded 
not  only  in  obtaining  a  near  view  of  the  remarkable  spine  of  Pele,  but  in  witnessing 
tlie  descent  of  one  of  those  “black  clouds”  which  characterizeil  the  recent  erup¬ 
tions  of  Martinique  and  St.  Vincent.  The  bot>k  Is  divided  into  four  parts.  The 
first  is  a  narrative  of  the  tour,  written  very  much  from  the  |X)int  of  view  of  an 
intelligent  tourist ;  the  second  andthinl  are  devoteil  to  studies  of  the  recent  volcanic 
outbursts  of  Central  America  and  the  Antilles  respectively,  anti  the  ftairth  to  the 
social  anti  economic  results  t»f  the  latter.  The  first  anti  fourth  of  these  jiarts  are 
those  of  most  general  interest,  but  the  other  two  are  each  of  them  excellent  sum¬ 
maries  of  what  is  known  of  two  remarkable  outbursts  of  vtdeanic activity.  There  is 
a  very  good  account  of  the  black  clouds,  ainl  their  analogy  to  the  snow  avalanches  of 
the  Alps  is  dwelt  upon.  The  descent  tif  the  a.sh-I.aden  vapours  was  entirely  due  to 
gravity,  they  rolletl  down  the  slopes  with  increasing  velocity  and  a  well-defined 
eauliflower-like  outer  surface,  quite  similar  to  the  great  cloud  usually  fonniHi  where 
the  njiward  impetus  of  the  mi.ved  vapours  and  ashes  h.os  been  exhausttsl.  One 
characteristic  of  the  Pelean  eruptions  was  that  the  explosive  force  was  not  great 
enough  to  drive  this  cloud  high  into  the  air,  often  it  luirely  rose  alwve  the  crater  lip, 
but  occasionally  it  wa.s  driven  up  a  few  hundred  feet  into  the  air,  whence  it  rolleil 
down  on  to  the  slope  of  the  hill.  In  the  great  eruidion  the  temperature  of  this  cloud 
when  it  reached  St.  Pierre  wa.s  still  high  enough  to  soften  glass  bottles,  and  it  is  not 
to  be  wondered  at  that  no  living  thing  could  survive  this  hot  blast.  Not  less 
interesting  in  its  way  is  the  account  of  the  social  effects  of  the  devastation  pralucetl 
by  these  eruptions.  In  Martinique  they  seem  to  have  lieen  greater  than  in  St. 
Vincent,  and  the  account  will  l>e  read  with  very  different  feelings,  .according  to  the 
view  taken  by  the  reader  of  the  jHwition  and  functions  of  the  white  man  in  the 
tropics.  Put  briefly,  they  may  be  descrilie«l  ns  a  great  diminution  of  the  jxiwcr 
of  the  white  element  of  the  jxipulation,  and  a  corresponding  increase  of  that  of  the 
black.  R.  D.  O, 

Researches  in  the  Anpes. 

In  den  Hoeb-Anden  von  F.ciiador  :  t'bimborazo,  ('oto|Hixi,’ etc.  Reiwn  und  Studien 
von  Prof.  Dr.  Han.s  Meyer.  551  pp.  3  .Map*.  37  Plaief,  and  138  C’u/s.  Derlin; 
Dietrich  Beimer.  Itt07. 

This  Ixiok  is  the  outcome  of  a  journey  to  the  highlands  of  Ecuador,  ma*le  in 
1003  by  Prof.  Meyer  for  the  special  purjwse  of-  studying  the  tmpical  glaciers  of 
South  America,  and  more  especially  the  question  of  their  former  extension.  Ilis  own 
observations,  and  those  of  other  travellers,  hail  shown  that  there  wa.s  abundant  proof 
of  a  former  extension  of  the  glaciers  in  Central  Africa,  to  some  3000  feet  below  their 
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present  limits,  but  there  was  no  certain  information  as  to  how  far  this  was  re]«ate<l 
in  the  only  other  region  where  glaciers  are  known  within  the  tropics.  The  (piestion 
is  an  interesting  one  from  many  inunts  of  view,  but  princijially  from  that  of  the 
explanation  of  the  Glacial  (wriod ;  if  the  experience  of  Central  Africa  was  rcpeateil  in 
South  America,  it  would  render  any  localizetl  explanation — such  as  a  greater 
altitude  —  improbable,  and  also  exclude  such  expLanations  of  the  Glacial  i«riixl 
as  woulii  confine  it  to  a  single  hemisphere  or  part  thereof.  The  result  of  the  journey 
was  to  show  that,  as  in  Africa,  the  glaciation  formerly  extended  to  some  2500  or 
.'1000  feet  below  the  limits  of  the  glaciers  still  existing,  and  that  in  both  regions 
there  are  traces  of  a  still  older  and  more  extensive  glaciation,  separated  from  tlie 
mure  recent  one  by  a  jieriwl  of  recession  of  the  ice.  This  is  not,  however,  the 
whole  scope  of  the  work.  Being  the  main  object  of  the  journey,  the  glaciers  receive 
a  chapter  to  themselves,  devoted  to  their  former  extension,  a  description  of  the 
differences  in  the  outwanl  asin-ct  of  glaciers  in  tropical  ami  temperate  latitudes,  and 
a  discussion  of  the  iieculiar  snow-pillars,  which  are  found  in  tropical  and  subtropical 
regions,  and  known  in  South  America  as  niere  de  h>n  j^enitenfeit.  The  rest  of  the* 
l>ook,  ai>art  from  the  ai>itendices,  is  devoted  to  a  narrative  of  the  journey,  which, 
with  the  numerous  and  fine  illustrations,  gives  a  vivid  picture  of  the  .asjiect  of  the 
Gentral  Andes  of  Kctuidor.  Anything  leas  like  the  idea  of  mount.ain  scenery  which 
might  l>e  drawn  from  the  Aljis  or  the  mountains  of  Great  Britain  Is  hardly  con¬ 
ceivable.  Tlie  impression  of  a  mountain- chain  seems  wanting,  ami  in.stead  there  is 
an  expanse  of  undulating,  semi-desert  country,  from  which  rise  in  isol.ateil  grandeur 
the  mighty  masses  of  the  great  volcanoes,  arranged  roughly  in  two  ])arallel  bands, 
but  so  far  sei>arated  from  each  other  ns  to  convey  no  impression  of  a  connecte<l 
chain.  Of  these  the  most  interesting  is  the  great  cone  of  Cotopaxi,  which  Prof. 
Meyer  considers  .as,  taken  for  all  in  all,  the  greatest  and  most  Ix'autiful  of  all 
volcanoes,  not  even  excluding  Fuji.  Here  we  c.annot  follow  his  le.ad.  Of  the  great 
la'aiity  of  the  isolated  i>cak  of  Cob'jiaxi  his  photographs  .are  sufficient  trvidence,  and 
in  its  isolation,  its  form,  and  the  way  in  which  it  dominates  the  whole  of  the  sur¬ 
rounding  country  and  impresses  itself  on  the  inhabitants,  it  strikingly  resiunbles 
the  great  mountain  of  .Tapan;  but  if  higher,  in  height  above  sea-level,  it  does  not 
rise  so  high  alK>ve  its  l»a8e,  and  if  it  carries  per|«tual  snow,  it  lacks  the  neighliour- 
hood  of  the  sea  which  laves  the  ba.se  Fujisan.  It  would  be  better  to  recognize 
these  two  mountains  as  |)eerless,  e.ach  in  its  own  domain,  than  to  institute  a  rivalry 
or  attempt  a  comjtarison  which  must  be  a  matter  of  personal  predilection.  The 
illustrations  of  the  book  deserve  Bi>ecial  notice,  not  only  for  their  technical  ami 
artistic  excellence,  but  for  the  judicious  combination  of  sketches  and  photographs, 
and  the  skill  with  which  they  have  l)een  selected  so  as  to  give  an  unusually  redistic 
impression  of  the  aspect  of  the  regions  travelhtl  through.  H.  I).  O. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

Thk  Flow  or  Glacier  Ice. 

‘  The  Viscous  v*.  the  Granular  Theory  of  Glacial  Motion.’  By  ( tswin  W.  Willcox. 

8vo.  pp.  23.  Published  by  the  Author.  Long  Branch,  X.J. :  lOOti. 

This  pamphlet  of  less  than  a  couple  of  dozen  ]>ages  has  l>een  produced  as  a  reply 
to  the  theory  of  glacier  motion  advocated  by  Prof.  Chamberlain.  The  argument  is 
divided  into  two  parts,  the  second  being  an  intricate  quantitative  testing  of  Prof. 
Cham'nerlain’s  theory,  through  which  we  need  not  follow  the  author ;  the  validity 
of  some  of  the  arguments  seems  doubtful,  but  the  first  part,  “Concerning  argu¬ 
ments  against  the  ca]>ability  of  ice  to  behave  as  a  fluid,"  contains  much  that, 
though  not  new,  is  none  the  less  true  and  important,  though  generally  ignore*!  in 
discussions  of  the  theory  of  glacier  motion.  The  fact  that  a  glacier  moves  anil 
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flows  just  as  a  very  viscous  fluid  would  do  is  universally  recognized,  while 
nothing  is  more  certain  than  that  it  is  com])osed  of  crystalline  ice,  and  at  first 
sight  these  two  facts  seem  difficult  to  reconcile.  The  crystals  we  are  acquainted 
with  in  an  ordinary  way  are  all  hard  and  rigid ;  the  geologist  in  his  studios  becomes 
familiar  with  a  much  larger  number  of  crystalline  bodies,  but  his  experience  is 
such  as  to  confirm  the  notion  that  solidity  and  crystalline  structure  are  necessarily 
connected  with  each  other,  and  a  crystalline  mass  that  is  not  rigid  and  brittle  is 
unthinkable  to  him.  The  experience  of  the  organic  chemist,  however,  leads  to  no 
such  notion.  He  is  acquainted  with  many  substances  which  can  readily  be  <leformed 
while  retaining  their  crystalline  structure,  and  even  with  some  crystalline  liquids 
which,  while  capable  of  free  flow,  not  only  exhibit  double  refraction,  but  will 
refract  light  differently  in  three  difi'erent  directions.  The  fact  is,  that  there  is  no 
sharply  defined  boundary  between  the  solid  and  fluid  states  of  matter ;  before  melting- 
point  is  reached  the  plastic  yield-point  is  attained  where,  given  sufficient  pressure, 
it  is  possible  for  a  solid,  even  a  crystalline  solid,  to  become  deformed  and  flow 
without  either  liquefying  or  losing  its  crystalline  character. 

Once  this  fact  is  recognized  we  get  rid  of  all  the  supposed  difficulties  in  recon¬ 
ciling  the  known  facts  of  the  motion  of  glaciers  with  the  ])hysical  character  of 
glacier  ice.  Nor  does  its  truth  rest  only  on  the  general  considerations  which  arc 
adduced  by  our  author,  who  does  not  seem  to  be  aware  that  over  fifty  years  ago 
Perron  found  that  ice  commenced  to  absorb  latent  heat  at  about  2°  C.  below  its 
melting-point,  becoming  plastic  at  the  same  time.  Prof.  Heim,  recognizing  this, 
found  no  difficulty  in  accepting  a  viscous  flow,  or  in  reconciling  it  with  the  crystal¬ 
line  structure,  of  glacial  ice,  and  we  have,  consequently,  no  need  to  go  beyond  the 
simple  gravitational  explanation  of  the  flow  of  glaciers  if  we  recognize  that,  while 
near  the  surface  the  ice  is  essentially  a  solid,  in  the  interior  of  the  glacier  it  may 
l«have  in  many  ways  as  a  fluid,  in  response  to  the  pressures  to  which  it  is  there 
exjwsed. 

R.  D.  O. 


EnUCATIONAI.. 


‘  Elementary  Studies  in  Geosraphy.’  Vol.  1.  ‘  Our  own  Islands.’  Hy  H.  .T.  Mackinder. 
London  :  Philip  &  Sou.  [IfttMt.]  I’p.  xv.  -(-  298.  llt'/fc  Maps  and  IllunlratinHu. 
Price  2*.  Gd.,  or  in  ttco  parts,  each  1*.  3d. 

‘  The  Oxford  Geographies.’  Vol.  1,  “  Preliminary  ;  ”  vol.  2.  •*  Junior,”  2ud  edit.  Ity 
A.  J.  Herbertson.  Oxford:  Clarendon  Press.  19<K5.  Pp.  viii. -f  H9  and  288. 
With  Maps.  Prices  Js.  Gtl.  and  2«. 

‘  A  Progressive  Course  of  Comparative  Geosrraphy.’  By  P.  H.  L’Estrancre.  London  : 
Philip  &  Son.  1906.  Pp.  xii.  -p  148.  Ifrtfc  Maps  and  TUiisIrations.  Price  6*. 

These  are  three  new  school  geographies  which  merit  the  attention  of  all  teachers 
who  desire  to  attain  a  high  standard  of  up-to-date  efficiency,  and  who  consider  that 
class  text-books  are  essential  to  this  end.  Each  of  the  three  insists  on  the  human 
meaning  of  geograjihy,  and  each  develops  this  meaning  in  the  most  rational  and 
convincing  way,  viz.  by  causes  and  consequences.  As  to  the  geography,  pure  and 
simple,  contained  in  them,  the  names  of  two  of  the  authors  are  sufficient  guarantee 
for  accuracy  and  up-to-dateness;  nor  does  Mr.  L’Estrange  at  .all  fall  below  the 
unimpeachable  example  set  in  this  respect  by  the  Reader  and  the  ex-Readcr  in 
Geography  to  the  University  of  Oxford.  Odious  comi>arisons  are  in  a  sense  avoidetl, 
for  the  books  are  adapted  to  different  types  of  schools  and  scholars.  Mr.  Mackinder’s 
series  appeals  to  the  middle  and  higher  chasses  of  elementary  or  prejwratory  schools, 
and  to  pupils  of  from  ten  to  twelve  years  of  age;  Dr.  Herbertson’s  to  ordinary 
secondary  schools,  and  to  scholars  of  from  twelve  years  upward ;  while  Mr. 
L’Estrange’s  book  is  suitable  for  the  more  luxurious  tyjie  of  public  school  whore 
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price  is  not  much  object,  ami  where  boys  at,  say,  thirteen  years  may  begin  a 
systematic  course  of  geography  lasting  up  to  their  seventeenth  or  eighteenth  year. 

To  these  various  ends  we  have  little  hesitation  in  saying  that  the  books  are  well 
adapted.  To  begin  with  Mr.  Mackinder’s :  three  other  volumes  are  promised  to 
complete  the  series,  ‘  Lands  beyond  the  Channel,’  ‘  Distant  Lands,’  and  ‘  The  British 
Empire.’  They  are  designed  to  present  a  coherent  system  of  teaching,  each  part 
deiiending  on  the  previous  {larts,  and  each  {)art  providing  an  advance  in  subject  and 
methud  on  its  immediate  predecessor. 

What  we  like  more  than  anything  else  in  the  book  is  the  keen  pursuit  of  the 
human  element  throughout.  Whether  the  subject  is  the  growth  of  Bristol 
and  Aberdeen,  or  the  origin  of  Scotch  county  towns  and  counties,  or  the  relics  of 
ancient  volcanoes  in  Britain,  or  why  London  is  where  it  is,  and  not  higher  up  the 
river  or  iu  the  middle  of  Englaml — everything  is  referred  back  to  its  cause’  in 
simple  and  well-chosen  language  without  unnecessary  names.  And  then  inevitably 
follow  the  consequences  and  their  interests  to  humanity.  This  is  the  way  to  teach 
gi‘ography.  Boys  no  longer  have  abstractions  to  deal  with  and  academic  questions 
to  answer;  they  are  brought  face  to  face  with  actualities,  nay,  with  their  own 
experiences,  for  in  large  classes  it  is  wonderful  how  many  little  travellers  there  are, 
with  ]towere  of  acute  observation,  only  waiting  the  adept  teacher  to  draw  them  out. 
Mr.  Mackinder,  indeed,  in  his  preface,  expressly  claims  that  his  object  is  to  stimulate 
oral  instruction,  not  supplant  it.  Accordingly,  he  summarizes  his  work  here  and 
there  in  convenient  places,  and  gives  a  lead  with  interrogatory  phrases,  “  Do  you 
remember  in  the  earlier  jxirt  of  the  book  V  .  .  .”  “  Think  first  of, .  .  .  secondly  of 
.  .  .  ,”  etc.  A  good  teacher  will  make  much  of  this,  though  he  will  undoubtedly  gird 
at  the  irritating  frequency  of  the  inconsiderate  phrase,  “  Let  us  ask  our  teacher,” 
or  “  You  should  ask  your  teacher,”  to  do  this,  that,  and  the  other;  in  one  instance, 
to  tell  the  form  something  “  from  Whitaker’s  Almanac”  (quite  a  needless  advertise¬ 
ment,  by  the  way,  and,  in  the  eyes  of  the  form,  not  [larticularly  complimentary 
to  the  teacher),  and,  in  another,  even  “to  buy  them  something  from  the  Post 
Office.” 

Another  defect — it  seems  hyiiercritical  to  take  stock  of  defects  at  all  in  a  book 
which  is  so  obviously  written  on  the  right  lines — is,  in  our  judgment,  the  paucity  of 
exercises  jirovideil.  It  is  all  very  well  to  say  that  the  geography  teacher  should 
formulate  his  own  exercises  to  suit  his  immediate  subject.  So  he  might,  and  so  he 
often  does,  but  it  is  undeniable,  crede  experto,  that  much  time  is  saved  if  the  exercises 
be  reatly  at  hand  for  the  purpose.  The  teacher  of  arithmetic  would  be  mightily 
nonplussed  if  he  had  to  comiiose  his  own  “  examples ;  ”  he  is,  and  has  been  for 
years,  exceptionally  well  supplied.  Why  should  not  the  teacher  of  geography  enjoy 
e<;ual  advantages  ?  And  by  exercises  we  do  not  mean  mere  examination  pa|)ers.  Wc 
mean  exercises  consecutively  numbered  (there  are  scores  in  Mr.  L’Estrange’s  book 
— one  of  its  best  features),  bearing  on  the  map,  the  picture,  or  the  text,  and 
answerable  thereby  with  some  little  amount  of  thought  and  trouble  on  the  part  of  the 
student.  Incidentally,  too,  this  would  relieve  Mr.  Mackinder’s  book  of  its  “  Header- 
like  ”  ap]>earauce,  for  the  man  who  believes  in  oral  teaching  likes  not  geography 
“  Readers.”  Some  exercises,  of  course,  he  has  given,  but  most  of  them  are  mere 
measuring  oiierations,  and  stop  just  where  a  useful  set  might  be  profitably  added.  One 
type,  by  the  way,  we  draw  the  line  at.  The  child  is  told  to  mark  such  and  such  a 
place  on  the  coloured  plate.  If  this  is  done  in  the  green  tree,  what  will  be  done 
in  the  dry  V  Twenty-five  ix*r  cent,  of  the  class  will  mark  it  clumsily  in  the  right 
place,  fifty  per  cent,  will  mark  it  dirtily  in  the  wrong  place,  and  all  will  regard  it 
as  the  prosier  thing  to  do  on  all  the  maps  and  plates.  Verily,  the  last  state  of  those 
books  will  be  worse  than  the  first. 
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The  luapit,  too,  are  much  too  ;;ood  to  be  reiidereJ  liable  to  this  dishgurement. 
Some  of  the  larger  coloured  ones,  however,  are  not  necessary.  They  contain  nothing 
but  what  every  good  atlas  contains,  and  might  tend  to  discourage  the  use  of  the 
general  atlas,  which  should  lie  ready  to  the  hand  of  the  pupil  at  all  his  geography 
lessons.  But  the  smaller  sketch-maps  are  just  what  one  wants.  They  realize  every 
paragraph  of  the  text.  There  is  one  unfortunate  exception  on  p.  68,  where  the 
lakes  of  Cumbiia  are  {xirtrayed  its  hills  upstanding  from  a  plain  which  the  text 
describes  as  “  would  be  flooded  (sic)  if  the  sea  rose  600  feet.”  The  custom  of  adding 
explanations  and  questions  at  the  foot  of  a  map  in  a  school  book  is  excellent. 
Both  Dr.  Herbertson  and  Mr.  I/Kstrange  made  good  use  of  it. 

The  pictures,  too,  arc  well  chosen,  and  arc  genuine  illustrations  of  the  text. 
B)it  a  large  number  arc  very  hazily  printed,  notably  one  of  Windermere  on  p.  85, 
where  one  of  Frith’s  ailmirablc  photographic  ellbrts  is  (|uito  sp«^dlt.  Even  this 
can  be  used,  as  they  all  should  be,  i.e.  eilucationally  ;  question  and  answer  elucidate 
their  meaning,  nor  should  one  Ikj  jiassed  over — not  even  the  Highlander  of  p.  115, 
untypical  as  he  is  of  the  average  Highlander  of  to-day. 

The  scheme  of  contents  is  original.  A  general  introduction,  a  sort  of  bird’s-eye 
view  of  Britain,  is  followed  by  five  chapters  on  the  North  of  England,  as  btdng  not 
only  the  central  point  of  the  United  Kingdom,  but  also  a  region  of  large  and  simple, 
yet  emphatic  topography.  'I'hen  come  Scotland,  Ireland,  Wales — designedly  out  of 
the  orthodox  order,  as  Mr.  Mackinder  believes  in  visualizing  the  contrasts  of  the 
islands.  Lastly  the  rest  of  England  is  taken,  and  the  concluding  chapters  are 
devoted  to  such  s]K'cialitics  as  Loudon,  the  railways,  ]ilace-names. 

Mr.  Mackinder’s  style,  throughout,  aims  at  clearness  and  simplicity.  His  words 
are  well  efioseu  and  ea.sy.  But  he  has  a  tendency  now  and  then  to  write  too  much 
down  to  the  children.  “  Ask  your  teitcher”  is  one  instance;  “  Some  day  you  must 
learn  the  reason  of  this  (rain  dejiosit),  but  you  would  not  understand  it  yet  ”  is 
another.  “  Why  V  ”  says  the  child,  naturally.  And  as  a  matter  of  fact  the 
particular  reason  (p.  47)  could  easily  be  understootl  by  any  child  who  is  exi>ccted 
to  master  the  chapter  on  contours,  or  the  various  quotations  from  Scott  and 
Macaulay.  Indeed,  the  ex]>lauation  is  apparently  taken  for  granted  a  little  further 
ou  in  at  least  two  places.  But  this  by  the  way ;  the  teacher  who  quarrels  with  the 
book  here  will  miss  a  i)oint,  by  utilizing  which,  if  he  be  wise,  he  can  at  the 
same  time  enhance  his  own  imiiortaucc,  Hatter  the  child,  and  te.ach  him  a  valuable 
lesson. 

Both  Dr.  llerbertsou’s  two  volumes  deal  with  the  whole  of  the  World  dividctl 
regionally.  The  order  of  his  subjects — not  i>erhai3s  of  very  great  importance  after 
the  elements  of  the  home  country  h.ave  been  assimilated — is  curious  in  one  respect. 
Vol.  2  is  orthodox ;  it  begins  with  the  British  Isles,  and  treats  them  in  great 
detail,  using  their  conditions  and  phenomena  as  illustrations  for  simple  geographical 
generalizations.  It  then  proceeds  to  the  other  continents,  and  ends  with  America. 
Vol.  1 — the  " preliminary  ”  \o\. — begins  with  America  and  cinls  with  the  mother 
country— a  striking  innovation  for  which  the  author  ofiers  no  explamition,  nor  can 
we  even  susi)ect  one.  Thu  progressive  nature  of  the  course  is  apjiareut  from  the 
fact  that  vol.  1  makes  the  physical,  and  vol.  2  the  economic,  side  of  geography  their 
resfiective  jioints  d'appui,  though  both  strenuously  emphasize  the  human  element. 

In  all  his  work  Dr.  Herbertson  acknowledges  the  valuable  assistance  he  has  had 
from  his  wife,  who,  indeed,  has  written  half  of  vol.  2  and  supervised  the  whole 
of  this  second  edition. 

It  should  be  noticed  that,  although,  as  we  stated  above,  the  books  in  our 
u])inion  appeal  to  secondary  schools  and  scholars  over  twelve  years  of  age,  one 
of  the  prefaces  seems  to  claim  iu  addition  much  younger  folk  as  readers.  But,  as 
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we  4iall  Lave  occaaiuu  to  |x>iut  out,  both  eubject-iiiatter  aud  diction — iiarticularly 
diction — are,  in  our  opinion,  over  the  lieads  of  the  latter.  Nor  do  the  titles 
“ Preliniinary ”  and  “Junior”  bear  their  ordinary  signidcance ;  they  refer,  as  was 
stateil  in  tlie  drst  edition  of  vol.  2,  to  Preliminary  and  Junior  Examinations,  the 
“  Oxford  J  unior  Local  ”  being  cited  as  a  type  of  the  latter  class. 

The  books  are  good — we  may  say  that  at  once — aud  well  worth  the  attention 
which — as  is  shown  by  the  rapidity  with  which  a  second  edition  has  been  called  for 
— they  have  evidently  received.  The  human  element  is  always  to  the  fore ;  the 
why  and  the  wherefore  are  never  absent,  and  are  as  prominent  in  the  treatment  of 
African  vegetation  as  in  that  of  the  growth  of  British  towns.  The  method  is, 
therefore,  generally  educative.  At  the  same  time  it  is  very  largely  descriptive. 
There  is  a  tendency  here  and  there  to  rather  tw  much  of  the  “  sheep  {ter  acre  ”  and 
“cattle  [ter  acre  ”  style,  and — worse  than  all — there  is  a  great  deal th  of  exercLses. 
But  it  is  in  the  descri|itive  quotations  and  condensed  descri[itiouB,  which  in  vol.  1 
overload  the  book,  that  we  [larticularly  find  the  work  hard  for  young  folk.  It 
becomes  downright  “  dry  ”  in  places — the  very  worst  thing  for  the  Peter-Pan  ages 
of  ten  and  eleven — and  that  is  why  we  should  not  think  of  beginning  either  of  the 
volumes  with  pupils  under  twelve.  Facts,  too,  are  [lut  in  such  a  way  that  to  take 
the  book  with  a  class,  the  teacher  had  need  be  a  well-read  geograjiher.  lie  ought 
to  be  this  always,  of  course ;  that  he  is  not,  though  it  may  not  be  his  fault,  is 
nevertheless  too  common  a  condition  to  be  lost  sight  of  in  estimating  the  practical 
value  of  a  school  geogra[)hy.  This  is  where  we  think  Mr.  Mackinder’s  book — 
though  we  wish  to  avoid  coiiqiarisous — is  so  good;  it  ex[)laiiis  itself  everywhere, 
aud  even  in  the  hands  of  a  weak  geogra[)hy  teacher— a  cha|)ter-ahead  man,  for 
example — will  eftecl  good  work.  In  the  hands  of  such  a  one  Dr,  Uerbertson’s 
book  Would  be  useless. 

Uu  the  other  hand,  what  we  may  term  the  teachimj  sections— aud  luckily  there 
are  many — are  admirable.  What  could  be  better  than  this?  “  Look  at  F’ig.  58  ” 
(Dr.  llerbertson  is  writing  of  the  climate  of  Europe,  vol.  2,  [>p.  103-105),  “  where  the 
map  shows  the  rainfall  in  any  year  in  different  [larts  of  Euro[)e  .  .  .  Com[)are  it 
with  the  relief  map  in  Fig.  54  ;  it  will  be  seen  tliat  the  rainiest  regions  are,  etc.  .  .  . 
Look  at  Fig.  59,  which  shows,  etc.  .  .  .  Now  look  at  Fig.  00,  which  shows,  etc. 

.  .  .  We  can  now  divide  Europe  into  the  following  climatic  regions ;  ”  and  then 
follow  the  natural  consequences  of  the  causes  indicated.  This  is,  of  course,  as  near 
oral  teaching  as  a  book  can  get,  and  only  requires  the  human  voice  of  the  teacher, 
and  the  How  of  question  and  answer,  to  be  the  real  thing.  We  only  wish  there  was 
more  of  it. 

Another  section — the  ma[>s  aud  diagrams — also  deserve  high  commendation. 
Both  volumes  arc  liberally  8up[>lied,  72  in  one,  IOC  in  the  other.  Some  of  the 
ma|»s,  perha[)S,  are  not  necessary  ;  it  is  obviously  iiiqiossible  in  a  sjiace  5x4  inches 
to  show  a  really  clear  [Jan  of  the  chief  [thysical  features  of  Euroiie  or  any  other 
continent.  This  may  be  certainly  left  to  the  “  good  atlases  and  wall-ma[)8,”  which. 
Dr.  Uerbertson  says,  are  not  to  be  re[)laced,  but  only  sup[ileiueuted  by  his  work. 
All,  however,  are  instructive.  Most  of  them  have  been  s[)ecially  [ireiared,  and  the 
others  have  been  s[iecially  selected  from  such  well-accredited  scries  as  Mackinder’s 
‘  Regions  of  the  World.’  We  could  wish  that  mure  of  them  had  explanations 
affixed,  or  remarks  as  in  Fig.  72,  vol.  1,  where  com[>arisous  are  noted  between 
various  [tarts  of  the  map  itself  as  well  as  with  other  maps  of  a  similar  nature. 

Mr.  L’Estrange's  book  is  much  the  most  ambitious  of  the  three.  In  its  method 
of  compilation  and  in  its  scope  it  differs  essentially  from  each  of  the  others,  for  it 
attem[it8  to  [>rovide  within  its  two  covers  a  whole  course  of  geography  from  the 
lowest  to  the  highest  forms  of  the  school.  'Phis  is  raa[i[)ed  out  in  the  most  ingenious 
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way.  Put  briefly,  the  course,  or  courses,  jirovided  are  graded  in  letters  and 
indicated  on  the  maps  in  colours  as  follows ; — 


ISvUioDK  of  tbe  school. 


Junior  school 
Middle  school 
Senior  school ... 


Tortion  to  be  read. 


Section  A 
Sections  A  +  It 
Sections  A  +  B  4-  C 


Colour  of  names  oil 
accompanying  maps. 


Brown 

Brown  +  blue 
Brown  +  blue  +  red 


t.e.  the  juniors  read  only  that  (lortion  of  the  book  printed  under  the  sign  “  A  the 
middle  boys  read  this  over  again,  and  in  addition  some  more  details  under  “  B  ” ; 
the  seniors  take  the  whole  book.  The  names  on  the  various  majis  are  coloured 
according  to  the  division  in  the  school.  Incidentally,  as  tbe  most  imiiortant  names 
naturally  come  first,  and  are,  therefore,  allotted  to  the  early  stages,  red  would,  we 
think,  have  been  their  more  appropriate  colour.  As  it  is,  the  red  names,  which  are 
the  most  conspicuous  to  the  eye,  are  just  those  which  are  intrinsically  of  the  least 
importance. 

Each  course  is  calculated  to  take  six  terms  (two  years),  and  the  six  separate 
subjects  are  (1)  the  Principles  of  Geography;  (‘2)  the  British  Isles;  (3)  Eurojie ; 
(4)  North  America  and  Asia;  (5)  Central  and  South  America  and  Africa;  (6) 
the  British  Empire.  Thus  a  boy  who  stays  two  years  in  the  junior  dejiartment 
will  have  “  learnt  ”  the  geography  of  (he  whole  world  in  section  A  before  he  begins 
his  career  in  the  lower  jiart  of  the  senior  school,  which,  of  course,  is  an  excellent 
arrangement. 

Now,  this  scheme  has  one  great  merit — it  is  systematically  progressive.  It  is 
also  thoroughly  concentric.  The  boy  as  he  goes  up  the  school  is  never  allowed  to 
forget  (on  (laiter)  what  he  has  learnt,  and  he  is  continually  adding  to  his  acijuirL'd 
stock  of  knowledge. 

But  the  book,  as  it  stands,  has  one  great  drawback.  The  language  in  section  A 
is  far  too  hard  for  small  children.  The  author  claims  that  a  boy  may  begin  it  “  in 
the  lowest  class.”  But  what  will  the  young  hoiieful  make  of  the  very  first  jiage 
under  the  (to  him)  puzzling  heading  “The  Earth’s  Crust — Igneous  Bocks”?  lie 
w  ill  read  in  A  (his  “  junior  ”  irortion)  that  “  the  diameter  of  this  sphere  is  alx>ut 
8000  miles,  its  circumference  about  -5,000  miles;”  that  “beneath  the  surface 
there  must  be  intense  heat,  to  account  for  which  it  is  sujiposcd  that  once  there 
was  in  space  a  great  mass  of  heated  gaseous  i>articles  revolving  round  a  centre, 
gradually  cooling;”  that  “very  rapidly  cooled  lava  assumes  a  glassy  form;”  that 
“  if  tbe  cooling  process  is  slower,  the  various  constituents  have  a  tendency  to  form 
crystals;”  and  so  on,  and  so  on.  We  think  we  were  within  the  limits  of  fair 
criticism  when  we  suggested  thirteen  as  the  minimum  age  at  which  the  book  miglit 
be  begun.  Consequently,  to  get  it  through  the  school  will  almost  necessarily  mean 
“  rushing  ”  the  later  sections. 

Ajiart  from  this,  though  the  complications  of  the  A,  B,  and  C  scheme  require 
mastering  carefully,  the  work  is  plain  sailing.  “The  aims  of  the  book,”  says  the 
author,  “  are,  in  general,  to  stimulate  the  learner’s  reason  rather  than  to  train  his 
memory.  ...  In  a  word,  education,  not  instruction,  is  the  end  in  view.”  And 
we  know  of  no  book  that,  given  a  good  teacher,  will  better  accomplish  this  end 
than  Mr.  L’Estrange’s  ‘  Progressive  Course.’  He  uses  physical  geography  to  explain 
political ;  he  traces  history  back  to  geography ;  he,  too,  insists  on  the  human 
interest  of  the  subject.  His  maps,  notwithstanding  the  “  red,”  are  most  educational ; 
they  are  pretty  and  clear  and  bright,  and  they  are  almost  invariably  followed  by 
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“test"  niap.  The  worM  maps  are  drawn  on  Mollweide’s  oqiial-area  projection, 
a  most  excellent  provision.  The  illustrations  are  gornl,  and,  without  exception, 
aceomi«nied  by  full  notes  and  questions.  That  a  few  of  the  illustrations  are  printed 
[Mjorly,  with  the  result  that  some  of  the  questions  jiartake  of  the  nature  of  puzzles, 
does  not  detract  from  the  general  excellence  of  the  whole.  There  are  plenty  of 
diagrams,  and,  above  all,  there  are  scores  of  exorcises.  Of  the  diagrams,  we  might 
remark  that  jHircentages  would  have  .served  the  imriK.se  as  well  as  actual  figures, 
and  lasted  much  longer.  Of  the  exercises,  the  pupil  is  given  a  map,  and  he  has  to 
find  out  from  it  the  answers  to  various  problems.  Nor  can  any  of  the  exercises 
lx-  omitte<l,  as  much  of  the  text  de^nds  on  a  right  solution  of  these  problems. 

We  fancy  that  a  drawback  m.ay  be  found  in  the  unwieldiness  of  the  l)Ook  (it 
measures  Hi  x  9  inches,  .and  weighs  nearly  3  Ihs.);  but  it  should  l)e  remembere.1 
that  it  is  reallj’  a  geography  and  atl.as  combineil.  As  such  it  is,  at  all  events,  self- 
contaiue«l,  though  we  do  not  agree  with  the  author  when  he  deprecates  the  class 
use  of  the  general  atlas.  A  greater  drawbiick,  |«rhap8,  is  the  omission  of  an  index 
of  text-names.  There  is  a  gixx!  index  of  map-names,  and  no  less  than  three  of 
contents,  but  none  of  these  helps  much  if  one  wishes  to  refer  to  some  particular 
item  of  interest.  To  look  up  “  Pittsburg,”  for  example,  one  fin<ls  the  map  whereon 
the  town  is  j.rinted  (though  not  reatlily,  for  the  plates  are  numl)ered  sejxirately, 
and  there  are  sixty-nine  of  them,  all  told,  s&ittered  about  the  b<K)k),  and  that  is  all. 
There  is  nothing  left  but  to  se.arch  the  text  in  the  neighbourhood  of  the  map.  It 
is  curious  that,  with  one  exception,  all  these  books  are  deficient  in  this  res{)ect. 
The  exception  is  Dr.  llerbertson's  second  volume;  but  neither  his  first  volume  nor 
Mr.  Mackinder's  ofl'ers  the  .slightest  appro-ach  to  .an  index  at  the  end  of  the  book. 

E.  R.  W. 


Distribi'tiov  and  Economics  op  PETnor.ECM. 

‘  Petroleum.’  15y  Sir  Itoverhin  Redwixwl.  Second  Edition.  2  vols.  T.ondou : 

O.  Oriffln  &  f’o.  I'.sm:.  Miifis  and  inu*trolioii*.  Price  iiu.  net. 

This  comprehensive  work  now  ajus-ars  in  its  second  edition,  considerably  enlargetl 
and  with  man}'  new  ma|K<.  Of  the  eleven  sections  and  three  api«ndices,  comprising 
886  pages,  we  must  chiefly  refer  to  the  two  first  sections  giving  an  historical  .account 
of  the  ix>troleum  industry  and  the  geographical  and  geological  .Kcurrence  of  oil  .and 
natural  gas.  The  sections  comprising  the  chemistry,  working,  and  transp.rt  of  oil 
are  so  technical  that  we  can  only  .allude  to  them  in  a  very  brief  manner. 

To  write  a  conqirehensive  text-lxHik  on  such  a  variety  of  subjects  necessitated 
the  ciMJi'eration  of  workers  whose  different  subjects  have  been  alludeel  to  by  Sir 
Boverton  Ibnlwood  in  his  preface.  1  his  has  resulted  in  the  most  masterly  work 
that  has  bee n' publishetl  tui  the  subject,  and  it  is  a  tribute  to  the  great  inilustry  of 
the  author,  who  is  associated  with  all  the  most  imp>rtant  jietroleuin  undertakings 
in  Enuhand,  that  the  work  is  thoroughly  up  to  date  and  forms  a  veritable  encyclo- 
pK<lia  on  the  subject  of  petroleum. 

An  examination  of  the  frontisjiiece  maps  r-hows  |>etroleum  and  natural  gas  dis- 
tribiiteil  over  many  countries,  but  the  relative  imputanceof  the  different  occurrences 
as  indicated,  is  seen  cm  referring  to  the  table  in  Appmdix  A,  p.  839,  where  the 
|cercentage  figures  of  the  total  output  for  1901  are  given.  From  this  it  appears  that 
the  United  States  and  Russia  account  for  8!*  ()er  cent.,  while  the  h'astern  Archijielago, 
Galicia,  and  Roumania  send  in  8  per  cent.  India,  including  Burma,  Assam,  and 
the  Punjaub,  produce  l'.5  I'er  cent.,  while  Canada  .and  all  other  countries  contribute 
the  remainder.  The  references  to  the  ancient  authors  who  mentioned  oil  are  of 
interest,  esjiecially  that  to  Plutarch,  who  states  that  at  Kerkuk,  in  Mesop-tamia, 
Alexander  the  Great  was  much  impressecl  by  a  gulf  of  fire  which  streaine*! 
No.  V. — May,  1907.]  2  q 
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continually  as  from  an  inexhaustible  source.  Oil  and  gas  occur  to-day  at  the  same 
place,  as  related  by  Lieut.-Colonel  Maunsell  in  his  pai)cr  on  the  “  Petroleum  Deposits 
of  Mesojiotamia,”  printed  in  the  Journal  in  1897  (vol.  9,  p.  528). 

The  history  of  the  Russian  and  American  fields  is  given  at  length,  while  the 
area  of  the  Russian  petroliferous  territory,  asejuoted  by  Mendaldeff  and  confirmed  by 
Marvin — 14,000  square  miles — jHants  to  a  long  continuance  of  the  Russian  fields. 
The  area  of  temtory  worked  on  the  AjK'heran  is-uinsula  (Baku)  is  taken  .at  about 
9  square  miles.  The  gradual  towering  of  the  oil-level  at  Baku,  eausi'd  by  continuous 
pumping,  is  of  interest. 


In  1873  the  depth  from  surface 

was  174  feet 

„  1880  . 

273  „ 

„  1882 

•■’.50  „ 

„  1885 

120  „ 

„  1889  . 

665  „ 

„  1903 

1125  „ 

The  enormous  development  of  the  use  of  natural  gas  in  the  United  States  is 
noticed.  The  yield  in  1902  is  quoted  as  amounting  to  205,784,454,333  cubic  feet, 
while  one  of  the  gas  wells  in  Ohio  yielded  33,000,000  cubic  feet  jier  diem  with 
a  pressure  (open)  of  45  lbs.  to  the  square  inch.  The  distances  oil  and  gas  are 
pi])ed  is  illustrated  in  tables  given  in  Section  VIll.  Lengths  of  from  300  to  400 
miles  are  not  uncommon,  the  mains  being  6  to  8  inches  in  diameter,  and  being 
taken  in  a  straight  line  over  hill  and  valley  without  regard  to  level. 

Space ’forbids  us  to  more  than  mention  the  other  sections.  The  ancient  Chinese 
practice  of  drilling  salt-wells  in  Sechuan,  described  in  Section  V.  and  i>racti8ed 
from  the  earliest  times,  much  resembles  American  methcxls,  and  wells  from 
1000  to  2000  feet  in  depth  are  sunk  quite  commonly.  In  the  chapter  on  the  origin 
of  petroleum  the  evidence  and  views  of  various  writers  is  stated,  and  the  author 
is  careful  not  to  commit  himself  beyond  the  ojiiniun  that  no  single  theory  is  of 
universal  application.  “Approximation  of  product  is,”  he  says,  “ consistent  with 
wide  variation  of  the  generating  factors.” 

The  work  is  copiously  illustrated,  and  the  twelve  double-|iage  ma))s  showing  the 
distribution  of  oil,  together  with  several  maps  insertcil  in  the  text,  much  facilitate 
reference  to  the  geographical  di>tribution  of  oil.  The  indexing  of  a  vast  amount  of 
facts  and  information  has  been  done  in  a  complete  manner,  although  it  is  open 
to  question  whether  the  reference  to  subjects  in  such  blocks  of  figures  is  not  too 
cumbersome.  Under  United  States,  for  example,  there  are  611  lines  with  38 
references  to  the  text,  and  52  lines  with  370  references  to  the  bibliography,  without 
any  indication  of  the  special  subjects  treated  of.  The  bibliography  is  alphabetical 
under  authors’  names,  and  is  most  voluminous,  comprising  .5904  references,  but  with 
no  indication  of  the  relative  imjsirtance  of  the  works  referre*!  to.  If  the  publisher 
could  arrange  to  print  after  each  chapter  that  |>ortion  of  the  bibliography  dealing 
with  the  subject  treated  in  the  chapter,  reference  would  be  facilitated.  We  put 
forward  the  suggestion  for  amsideralion  in  the  event  f>f  another  edition  being 
called  for.  H.  T.  B. 
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The  Annual  Awards  for  1907  have  l)een  bestowed  as  follows :  The 
Founder's  Medal  goes  to  Dr.  Francisco  Moreno,  one  of  the  foremost 
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scientific  geographers  of  the  day,  whose  extensive  explorations  and  re¬ 
searches  in  the  Patagonian  Andes  and  adjacent  parts  of  South  America 
are  well  known  to  rcJidcrs  of  the  Jtmnial.  The  Patron’s  Medal  is  given 
to  Captain  Roald  Amundsen,  an  account  of  whoso  daring  voyage  for 
purposes  of  magnetic  research  in  the  region  of  the  north  magnetic  pole, 
leading  eventually  to  the  first  accomplishment  by  any  vessel  of  the 
famous  North-West  Piissage,  was  delivered  by  him  to  the  Society  during 
the  jiresent  session.  The  Victoria  Research  Medal  is  not  awarded  this 
vear.  Of  the  other  awards,  the  Murchison  Orant  is  given  to  Captain 
(}.  E.  Smith,  for  his  efficient  surveys  in  various  parts  of  British  East 
Africa  ;  the  (^ill  Memorial  to  Mr.  C.  R.  Beazley,  fL»r  his  important  work 
in  three  vtdumes  on  the  history  of  geographj*  during  the  Middle  Ages, 
entitled  ‘The  Dawn  t)f  Minlern  Oeography;’  the  Back  Bcijuest  to 
Mr.  C.  E.  Moss,  for  his  researches  on  the  ‘  ( Jeographical  Distribution  of 
Vegetation  in  England,’  the  valuable  results  of  which  have  been  piilw 
lished  by  the  Society;  and,  lastly,  the  (hithbert  Peek  Grant  is  given  to 
Major  C.  W.  Gwyun,  for  his  accurate  .survey  work,  carried  out  under 
very  difficult  conditions,  in  the  region  of  the  Blue  Nile  and  the  Sudan- 
Ab^’ssinian  frontier. 

EUROPE 

Evolution  of  the  River-system  of  Belgium.— The  peculi.ar  character  of  the 
river-system  of  North  Itelgium,  com|iosetl  of  a  number  of  more  or  less  ]iarallel 
streams  all  debouching  by  the  single  channel  of  the  lower  Schelde,  near  Antwerp, 
renders  it  particularly  interesting  to  trace  its  evolution  during  recent  geological 
periods,  even  though  a  considerable  element  of  uncertainty  must  enter  into  any 
conclusions  which  may  be  drawn.  This  study  was  commenced  a  year  or  two  ago 
by  Mr.  J.  Cornet,  the  well-known  geologist,  and  it  has  more  recently  been  carried 
somewhat  further  by  M.  Briquet  {Bull.  Soc.  Behje  de  Geuloyir,  February,  l‘.K)7). 
Four  distinct  stages  of  development  can,  M.  Briquet  points  out,  !«  trace«l  since  the 
northward  retreat  of  the  Pliocene  sea  from  this  region,  as  a  result  of  the  alternation 
of  {leriods  of  erosion  and  deposition.  At  the  outset  the  surface  was  fiirrowetl  by  a 
series  of  consequent  stre.ams  flowing  in  (lamllel  courses  to  the  north-north-east.  But 
this  simple  arrangement  was  soon  modifled  by  a  series  of  captures,  in  which  the 
tendency,  so  often  noticeable  in  this  pirt  of  Eurojie,  to  a  westward  shifting  of  the 
river  courses  was  oi)erative.  It  leil  to  the  capture  of  the  whole  upjer  basin  of  the 
Dendre  by  the  Schelde,  and  of  upi>er  branches  of  the  latter  by  the  Lys.  As  erosion 
reached  its  maximum  in  accord  with  the  lowering  of  its  base-level,  the  westward 
shifting  became  still  more  marked,  until  eventually  both  the  Schelde  and  all  the 
rivers  east  of  it  were  deflected  along  the  southern  margin  of  the  Waes-Campine 
plateau,  and,  uniting  with  the  Lys,  found  a  common  outlet  to  the  north-west  of 
Ghent.  This  conclusion  is  arrived  at  by  the  aid  of  borings  through  the  Pleistocene 
deposits  which  mask  the  old  relief.  The  third  stage  was  inaugurated  by  the  return 
of  the  sea,  either  over  the  whole  area,  or,  more  probably,  into  a  .series  of  gulfs  corre¬ 
sponding  to  the  modern  valleys.  A  vast  series  of  sediments  was  dei>osited,  forming 
an  even  surface  sloping  nently  from  south  to  north.  Two  outlets  for  the  drainage 
at  first  remained — the  one  in  the  direction  of  Ghent,  the  other  in  that  of  Antwerp. 
The  fourth,  or  existing  stage,  was  brought  al>out  by  the  eventual  capture  of  the 
western  by  the  eastern  system,  possibly  due  to  a  depression  of  the  bed  of  the  North 
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sea,  which  favoured  the  eroding  power  of  the  Antwerp  outlet  at  the  expense  of  that 
of  Client.  The  result  has  lieen  to  carrj’  tlie  drainage  to  the  sea  exactly  through  the 
very  line  of  elevation  which  would  have  seemeil  likely  to  divert  it  westward. 

Geography  and  Economics  in  the  Magdeburg  Region.— A  first  publication 
of  the  Magdeburg  Museum  fur  Xatur-  u.  Ileimatkuude  investiiiates  the  bearing  of 
the  geography  on  the  economy  of  the  Magdeburg  region.  The  treatise  takes  stock  of 
the  geographic  conditions  of  the  region  in  resjiect  of  origin,  orography,  hydrography 
and  climate,  constitution  of  soil,  cultivation,  and  accessibility.  It  thence  show’s  to 
what  extent  the  territory  is  fit  for  settlement,  and  what  are  the  conditions  determin¬ 
ing  its  human  economy.  A  map  exhibits,  by  four  successively  deejier  shades  of 
brown,  the  varying  altitudes  of  the  region  from  150  to  500  feet,  and  distinguishes  the 
localities  of  stone,  of  brown  coal,  ami  of  salt-mines.  The  influence  of  the  geography 
on  the  economy  of  the  region  is  also  illustrated  by  a  map  of  density  of  population, 
ranging  from  under  sixty  to  over  five  humlred  to  the  square  mile.  The  region 
under  examination  includes  the  Ellie  depression,  forming  the  convex  side  of  an  e.x- 
tensive  bow  ;  the  fertile  pl.ain  west  .and  south-west  of  M.agdebnrg,  |)asaing  north  and 
north-westwards  into  a  more  wmslland  region;  .and  the  districts  of  brown  coal  and 
salt  industry  in  the  south  and  south-west.  Politically  the  region  includes  the  circle 
of  Wanxleben,  j)art8  of  the  circles  of  Wolmirstedt,  Neuhaldenslel)en,  Oschersleien, 
Aschersleben,  etc.,  with  two  enclaves  west  and  two  east  of  the  Ells*,  and  in  the 
south  a  strip  of  Anhalt  territory.  Among  the  2ti0  communes  comprised  in  the 
region  only  five  are  accounte*!  thinly  inhabited.  These  lie  in  the  Ellie  depressii*!!, 
in  the  region  of  the  overflows  of  the  Elbe  and  Bode,  and  in  the  wootllaml  territory 
of  the  sterile  land  east  of  the  Elbe.  Of  these,  LlVlderitz,  above  the  Saale  confluence, 
suffers  from  overflow  of  water,  ami  Qriinewalde,  ojiposito  Schdnelieck,  has  but 
little  ploughland,  though  excellently  manureil  by  the  Elbe  sediment.  Numerous 
lakes  and  river-wee<l8  indicate  old  courses  of  the  Elbe.  In  the  Elite  depression  the 
products  of  the  meatlowland  freqtiently  exceed  those  of  the  ploughland.  The  nature 
of  the  region  everywhere  allows  the  easy  application  of  m.achinery  for  its  exploita¬ 
tion,  to  the  saving  of  human  energy  and  capital. 

The  Simplon  Pass  in  History. — ITiis  story  of  the  Simplon  pass  from  the 
earliest  times  to  the  present  is  sketcheil  in  an  article  in  the  MUttU ungen  of  the  Vienna 
Geographical  Society  (vol.  49,  No.  10).  Among  other  interesting  jmints  are  the 
following :  In  57  .\.D.  Lower  Valais  was  conquered  by  the  Romans  as  far  as  Se«lunum 
(Sion),  which  Roman  remains  distinguish  as  “  second  fort.”  Nor  can  it  be  di^iibtful 
that  the  legions  needed  a  second  i>as.sage  over  the  Alps,  and  that  no  other  than  by 
the  Simplon.  In  19C  there  existed  a  jrath,  no  via  puhUra,  in  the  Toccia  valley,  the 
construction  of  which  cost  13,t>00  sestertii,  a  Iretter  road  in  any  case  than  the  jraths 
over  “  Sempronius,”  Gries,  St.  Theodul,  and  Monte  Moro.  An  inscription  at 
Vogogna  records  the  construction  under  Septimius  Severusof  a  roa<l  from  Geneva  to 
Sion,  and  all  along  it  are  traces  of  settlements — Homan  pla.«ter  at  X'ouvry,  a  mile¬ 
stone  dated  30)  a.d.  at  Hermance,  etc.,  attesting  how  the  Simplon  j>ass  was  a  rival 
to  that  of  Mons  Jovis  (Great  St.  Bernard),  .\fter  the  Roman  time  Bergundians 
and  Franks  traversed  Valais.  The  earliest  document  naming  the  Simplon,  dated 
1235,  reports  a  contract  of  sale  by  the  commander  of  the  Conflans  Hospice,  wit¬ 
nessed  by  the  “Commander  of  the  Simplon.”  Down  to  1.303  the  villiq;e  Simpeln 
belonged  to  the  Naters  family,  and  afterwards  to  Sitten  (Sion)  church.  Bishop 
Raron  founded  a  trading  company  to  render  the  Simj-lon  mad  more  profitable. 
The  hospice  in  “Collibus  de  Monte  Simplono”  was  in  the  thirteenth  century 
erected  by  the  Knights  of  St.  .Tames.  Scandinavians  and  Icelanders  cro8se<l  the 
Simplon  to  Rome  and  Jerus;ilem.  In  alliance  with  Bern,  Valais  subjugated  the 
Savoyards  (1475),  and  the  same  year  the  bishops  concluded  an  “  everlasting  alliance  ” 
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with  Herne.  Tlieucefurward  Valais  was  a  “  cuufederatc  locality.”  A  document 
of  date  1640  shows  how,  even  durin;;  the  Thirty  Years’  War,  the  i>ost  left  Geneva 
every  Weilnesilay,  a  letter  t<s>k  eight  to  ten  days  to  reach  Milan,  and  the  postage 
from  Lyons  to  Italy  was  ten  “  sols  du  roy.” 

ASIA 

New  Treaty  between  France  and  Siam.— The  territorial  arrangements 
between  France  and  Siam,  which,  even  after  the  treaty  of  1905,  never  gave  com¬ 
plete  satisfaction  to  the  French  colonial  party,  have  once  more  been  moditicd  by  an 
agreement  signed  at  Hangkok  on  March  ‘J3  of  this  year.  The  most  imiiortant 
provision  is  that  which  gives  to  France  the  three  provinces  of  Siem-reap,  Ikdtam- 
bang,  and  Sisophon,  formerly  iucludeil  in  the  kingdom  of  Cambodia;  so  that  the 
French  ambition  of  once  more  uniting  the  ancient  Cambodian  territories  under  one 
administration  has  at  last  been  grati6e<l.  As  a  set-otf  for  this  important  gain, 
France  resigns  to  Siam  the  territory  of  Krat  and  adjacent  districts  which  had  been 
a.s8igueil  to  her  by  recent  treaties,  though  formerly  under  Siamese  rule,  as  well  as 
the  narrow  weilge  i>f  territory  to  the  south  of  Luang  Prabang,  given  to  France  by 
the  demarcation  on  the  s^iot  as  mentioned  in  the  Jvunial,  vol.  28,  p.  634.  Although 
covering  only  a  small  area,  it  was  important  as  embracing  a  snuill  section  of  one 
of  the  main  routes  between  the  Menam  and  Mekong.  France  also  waives  her 
rights  of  juris<liction  over  her  Asiatic  subjects  or  prot^jes  within  the  kingdom  of 
Siam.  It  is  to  be  hu))ed  that  the  long-standing  question  between  the  two  countries 
may  now  be  set  finally  at  rest. 

AFRICA. 

The  Nigeria-Dahome  Bouildaiy,  as  finally  fixed  by  an  agreement  sigueil  in 
Paris  in  October  19,  llKHi,  is  shown  on  the  accompanying  sketch-map  (^p.  570), 
reduced  from  the  official  map  accoiniauyiug  the  text  of  the  agreement  (Treaty  Scries, 
No.  5,  1907).  The  boundary-liuc  is  minutely  describe*!  in  a  memorandum 
appended  to  the  notes  exchanged  between  the  representatives  of  the  two  powers, 
which  api)ear  to  constitute  the  actual  agreement,  the  memorandum  itself  being 
unsigned.  I'he  map  was  compiled  in  1905  in  the  To]>ographical  Section  of  the 
General  Staff,  and  as  it  embodies  the  results  of  surveys  previously  carrietl  out  on 
the  si)ot,  it  will  serve  as  the  basis  of  the  delimitation,  though  in  the  event  of  any 
divergence  l>eing  found  between  it  and  the  description  of  the  line  contained  in  the 
memoranilum,  it  is  the  latter  which  will  be  held  as  authoriUitive.  Hesides  the 
general  map  showing  the  whole  frontier  from  the  Niger  to  the  Gulf  of  Guint'a,  there 
is  another  on  a  larger  scale  showing  the  southern  section. 

Hydrography  of  the  Lake  Chad  Region. — For  a  knowledge  of  the  region  to 
the  north-east  of  Lake  Chad,  in  tlie  direction  of  the  Tibesti  highlands  and  the 
supix>sed  depre.ssions  into  which  some  of  the  lake  water  has  been  supiiosed  occasion¬ 
ally  to  flow,  we  have,  till  quite  rcfently,  W-en  depmdeut  on  the  .statements  of 
Nachtigal,  dating  back  some  thirty  years.  The  French  officers  who  have  shown 
such  (rraiseworthy  activity  in  the  exploration  of  the  Chad  region  have  at  last 
extended  their  investigations  in  this  direction,  ami  a  sketch  of  the  g<‘ugra]>hical 
results,  by  Lieut.  Freydenberg,  apiiears  in  the  March  number  of  La  GAxjraiihie. 
During  several  journeys.  Captain  Mangin  has  traversed  the  region  extending 
lietween  the  dry  watercourses  of  the  Bahr-el-Ghazal,  Eger,  Toro,  and  Jurab.  The 
first  of  these  was,  it  will  Ire  remembered,  taken  by  Nachtigal  to  b»“  the  occasional 
dever»oir  of  the  lake,  but  though  it  may  Ire  true  that  the  lake  waters  sometimes 
enter  the  lower  i>art  of  the  river-bed,  the  phenomenon  has  merely  the  character  of 
an  inundation  at  the  time  of  high  water,  while  it  has  been  proved  that  the  direction 


Map  showing  the 

WESTERN  FRONTIER  OF 

N  IGERIA 

Nat.  scale  1  3.000.  OOO  or  1  Inch  -  4734 StatMiles 


Ah 


^ikki(6^ 


Lmltfi 


Guiri/iffttru. 


Flliolilie 


fitiftlhit 


MViwn. 


jUttuLcU 


f  tyhomiMilui. 


•yut 


tfif^ruiji 


’jEr'U.uru  ^ 


yj^Iokaih'lu 


Vii^uiri, 


^\BdME 


lifllOTV 


Alhui 

\Uienuil 


9 


THE  MONTHLY  RECORD. 


571 


of  the  uiiderj’rouad  flow,  when  the  river-bed  is  dry,  is  certainly  towards  the  lake. 
The  rocks  collected  on  the  Dahr-el-Gliazal  are  of  a  kind  not  met  with  in  the  lower 
Shari  basin,  but  seem  to  be  derived  from  the  Tibesti  highlands.  The  freshness  of 
the  lake  water  is  only  relative,  and  Lieut.  Freydenberg  attempts  to  explain  the  fact 
that  the  salinity  does  not  show  a  progressive  increase  without  having  recourse  to 
the  suppositiim  of  an  outlet,  though  his  explanation  is  not  always  quite  con¬ 
vincing.  The  Kgei,  Ton>,  and  Jurab  must  be  regarded  as  tributaries  of  the  Bahr- 
el-Ghazal,  bringing  to  tiie  lake  the  waters  of  southern  Tibesti  and  Borku.  Thu 
Kgei  seems  to  come  from  a  greater  distance  than  has  been  supi>osed,  rising  in  the 
remnants  of  a  mountain  range  said  to  connect  Tibesti  with  the  mountains  of  Agadeui. 
Lieut.  Freydenberg  has  himself  traversed  the  northern  (lart  of  the  Chad  basin  in 
various  directions.  Like  other  explorers  of  the  lake,  he  found  much  of  the  surface 
occupied  by  islands  and  .-andbanks,  sej)arated  by  muddy  channels.  Except  at  high 
water,  there  seems  to  be  no  communication  between  the  northern  part  of  the  lake 
and  that  into  which  the  Komadugu  empties  itself,  any  mure  than  there  is  between 
the  latter  and  the  j  ortion  filled  by  the  Shari.  Front  native  information,  it  seems 
that  there  is  a  iteriudic  minor  fluctuation  in  the  level  of  the  lake  extending  over 
some  twenty  years  (efiually  divided  into  periods  of  high-water,  fall,  low  water,  and 
rise),  as  well  as  an  almost  complete  drying  up  of  its  waters  at  intervals  eqtud  to 
four  or  five  of  the  shorter  jieriods.  According  to  an  old  Budduma,  who  had  seen 
the  lake  at  its  last  previous  minimum,  the  desiccation  was  then  even  more  complete 
than  in  190*!.  lie  had  also  seen  Overweg  at  the  time  of  his  visit  in  1851,  the  lake 
being  then  unusually  high. 

The  Connection  between  the  Benue  and  Shari  Basins.— Aft<'r  the  exi^edi- 
tion  of  Captain  Lenfant  had  shown  that,  in  certain  years  at  least,  a  through  water 
cummunicatiou  may  exist  from  the  Lngone  to  the  Benue  system  by  way  of  the 
Tuburi  swamp,  two  French  officers,  viz.  Naval-Lieut.  Audoin,  whose  survey  work 
on  Lake  Chad  is  well  known  to  geographers,  and  Captain  D’Adheraar,  of  the 
Colonial  Infantry,  were  commission*  d  to  proceeil  to  the  site  of  the  amnection  and 
make  a  thorough  study  of  the  hydrographical  conditions  during  the  high-water 
season  of  1904.  This  they  did,  carrying  out  at  the  same  time  a  careful  survey  of 
the  region,  and  a  summary  of  the  results  has  apiieared  in  the  Renseiynements 
Coloniaux,  published  by  the  Comite  de  I’Afrique  Fran^aise  (iVtOd.  No.  l‘.i).  The 
facts  brought  to  light  do  not  seem  to  offer  great  hopes  that  the  waterway  will  ►upply 
an  easy  communication  between  the  two  basins,  though  it  may,  no  doubt,  bo 
capable  of  utilization.  In  I'.'Ol  the  Logone  reached  its  highest  level  on  September 
18,  and  neither  then  nor  subsequently  was  any  througii  channel  of  co  iimunication 
established,  although  the  inundation  of  that  year  was  gen*'rally  held  to  be  consider¬ 
able,  while  it  ap])eared  that  the  maximum  level  would  need  to  be  quite  3  feet 
higher,  in  order  to  open  up  a  channel  navigable  by  boats  drawing  0‘6  metre 
(about  2  feet).  The  surveys  of  the  French  officers  also  failed  to  reveal  any  other 
more  favourable  line  of  junction.  The  examination  of  the  Tuburi  marshes  likewise 
showed  that  no  continuous  channel,  navigable  for  boats  with  a  draught  of  2  feet, 
existed  in  1904  ;  but  it  is  thought  probable  that  in  oninary  years  such  a  channel 
could  be  ojiened  up,  by  clearing  away  the  grass  and  other  obstacles,  during  the 
months  of  August,  September,  and  October.  The  navigation  of  the  Mayo-Kabi  is 
open  only  during  the  first  two  of  these  months,  but  during  these  transimrt  by 
steam-launches  might  be  possible  as  far  as  Trene,  which  the  two  officers  recommend 
as  the  best  starting-[)oint  for  the  land  route  past  the  section  of  rapids  between  the 
Mayo  Kabi  and  the  Tuburi. 

Activity  of  African  Volcanoes. — Attention  is  called,  in  a  recent  number  of 
Qlohus  (1907,  No.  10),  to  the  fact  that  the  Kamerun  mountain  must  not  be  regarded  as 
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entirely  extinct  at  the  pret>eDt  day.  Acting  on  the  reports  of  the  natives,  Assessor 
Meyer  made  an  ascent,  in  April,  1906,  to  a  spot  where  steam  issued  from  a  small 
crater,  with  the  accompaniment  of  sulphurous  odours.  The  crater  was  reached  after 
crossing  an  extensive  lava-6eld,  but  was  itself  surrounded  by  low  bush.  It  was  a 
black  bole  some  15  yards  in  diameter,  with  per{)endicular  walls  and  an  apparent 
depth  of  about  160  feet.  It  is  evidently  of  the  nature  of  a  solfatara.  The  discharge 
of  steam  seems  to  vary,  ami,  according  to  the  natives,  reacheel  considerable  proi)or- 
tions  towards  the  end  of  1905.  In  the  next  numl*er  of  Qlobus  (p.  150),  a  statement 
made  by  the  White  Fathers  in  the  Lake  Kivu  region  is  quoted,  showing  that  one 
ol  the  Kiruiiga  vulc.mues  (which,  is  not  stated,  but  the  pndiability  seems  to  jioint 
to  Kiruiiga-cha-Namlagira)  ]ioured  forth  glowing  lava  for  three  days  duriug  1904, 
the  ruddy  tinge  in  the  sky  being  visible  at  a  distance  of  fourteen  days’  march.  A 
new  island  is  said  to  have  made  its  ap^tea ranee  in  Lake  Kivu  at  the  same  time. 

AMERICA. 

Olacial  Ei’osion  in  'Alaska. — After  adopting,  for  a  time,  a  cautious  attitude 
in  regard  to  the  much-debated  question  of  glacial  erosion.  Prof.  K.  S.  Tarr  has  now 
taken  a  decided  stand  among  those  who  believe  in  the  almost  unlimited  (lower 
of  glaciers  to  excavate  their  bods,  given  a  sufficiency  of  time  in  which  to  work.  A 
study  of  glacial  phenomena  in  Alaska  during  his  expeditions  of  the  last  two 
summers  seems  to  have  removed  any  hesitation  he  may  formerly  have  felt  in 
adopting  this  conclusion.  lu  the  Popular  licitnee  Montldy  for  February,  1907, 
Prof.  Tarr  describes  the  general  features  of  the  fiords  of  the  “  Inland  Passage,” 
showing  that  they  certainly  cannot  be  due  to  the  normal  conditions  of  stream 
valley  development.  In  {larticular,  the  hanging  valleys  of  this  region  arc  so 
marked  a  feature  as  to  strike  even  an  ordinary  observer,  and  the  photographs  which 
illustrate  the  i>aper  give  many  forcible  instances  of  this  phenomenon.  Prof.  Tarr 
discusses  in  turn  the  ^various  hyiiotheses  put  forward  by  those  who  decline  to 
accept  the  eup|)08ed  power  of  ice  to  excavate  on  any  large  scale,  and  while  allowing 
that  other  agencies  may  have  played  a  subsidiary  ]iart,  holds  that  it  is  to  the  ice 
alone  that  the  preponderating  role  must  be  assigned.  He  points  out  that  the 
occurrence  of  hanging  valleys  on  any  large  scale  is  always  associated  with  glaciated 
regions,  and  considers  that  the  evidence  of  profound  eroeion  by  glaciers  is  so  clear  that 
it  seems  unnecessary  fur  liim  to  undertake  to  show  how  the  glaciers  have  {lerformed 
the  work.  If,  he  says,  the  glaciers  smooth,  scratch,  and  pluck  the  rocks  over  which 
they  jtass,  it  requires  only  a  sufficiently  long  continuance  of  this  action  to  lower 
valleys  to  any  extent.  In  the  region  under  discussion  he  considers  that  the  amount 
of  erosion  which  must  be  deduced  from  the  evidence  is  in  places  not  less  than 
2000  feet  vertically,  and  that  erosion  of  this  magnitude  has  occurred  along  hundreds 
of  miles  of  fiords.  For  those  who  doubt  the  efiectiveness  of  ice-erosion,  he  recom¬ 
mends  a  trip  through  these  fiords  in  the  place  of  a  study  of  the  weak  termini  of 
small  dwindling  Alpine  glaciers.  The  writer  has  certainly  made  out  a  strong 
case  for  believing  that  profound  erosion  may  be  associated  with  glaciers ;  but  he 
has  not  shown  that  it  is  the  ice,  rather  than  the  sub-glacial  streams,  that  actually 
accomplishes  the  work,  nor  that  a  large  i>art  of  the  result  may  not  be  due  to  the 
great  efficiency  of  ice  as  a  transjwrting  agent,  whereby  the  products  of  rock  disin¬ 
tegration  are  quickly  removed  instead  of  remaining  on  the  spot  as  a  protective  covering. 

The  Boundary  between  Costa  B.ica  and  Panama. — Before  the  separation 
of  the  Republic  of  Panama  from  that  of  Colombia,  the  long-standing  boundary  ques¬ 
tion  l)etween  th.at  country  and  Costa  Rica  had  been  the  subject  of  an  award  by  the 
President  of  the  French  Republic  (see  Journal,  vol.  16,  p.  504),  the  result  of  which, 
as  interpreted  at  the  time,  seemed  to  be  to  give  to  Colombia  an  iuqiortant  wedge  of 
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territory  jireviouBly  siiowii  on  our  inai)8  as  i>art  of  Costa  liica.  But,  although  the 
award  seemed  dehnitive,  questions  subsequently  arose  as  to  its  interpretation,  and 
the  matter  still  remained  in  more  or  less  uncertainty  (Journal,  vol.  19,  p.  564). 
Recognizing  the  altered  iKJsition  arising  from  the  indejx:ndence  of  Panama,  the  two 
countries  concerned  oi)ened  negotiations  with  a  view  to  re-de6uing  the  frontier  in  a 
way  that  should  give  satisfaction  t()  both,  and  the  results  were  embodied  in  a 
declaration  and  two  agreements,  signed  on  March  6,  1905,  but  only  ratified  on 
January  25  of  this  year.  The  text,  both  in  Sjianish  and  English,  is  printed  in  the 
Balktin  of  the  Bureau  of  American  Republics  for  January,  1907.  It  is,  jierhaps, 
rather  more  than  ordinarily  verbose,  and  the  imperfections  of  the  English  translation 
add  to  the  obscurity  of  some  passages,  so  that  the  S{)auish  version  alone  should  be 
consulted.  The  line  now  fixed  runs  as  follows.  As  in  the  award  of  1900,  it  starts 
from  Point  Mona  on  the  Atlantic  side,  but  it  then  strikes  south-west  for  the  Sixaola 
(Tarire)  river,  which  it  follows  on  the  left  bank  to  its  confluence  with  the  Yurquin 
or  Zhorquin.  Hence  it  runs  south  to  the  divide  which  limits  the  basin  of  the 
Uren  (a  tributary  of  the  Tarire)  on  the  east,  and  follows  this  divide  to  the  main 
continental  waterqiarting.  This  last  is  followed  in  an  east-south-easterly  directi<.>n 
to  the  Cerro  Pando,  at  which  point  a  subsidiary  divide  is  again  adopter!,  tlic  line 
running  between  the  basins  of  the  Chiriqui  Viejo  and  Goto  del  Golfo  on  the  east, 
and  the  Goto  de  Terraba  and  Esquinas  on  the  west,  to  the  source  of  the  small  river 
Golfito,  which  then  becomes  the  boundary  as  far  as  its  mouth  in  the  Golfo  Dulce. 
This  last  (beyond  the  territorial  waters  along  the  coast)  is  jdaced  in  its  western 
|>art  under  the  exclusive  domination  of  Gosta  Rica,  while  the  eastern  jtart  is  domi¬ 
nated  by  the  two  republics  jointly.  The  general  result  is  to  lay  down  a  more 
natural  line  of  frontier  than  was  fixerl  by  the  award  of  1900,  and  more  in  accordance 
with  the  general  usage  of  maps  jtrevious  to  that  date.  In  tlie  north  Gosta  Rica, 
and  in  the  south  Panama,  benefit  by  the  modification  of  the  former  award. 

Sui'vey  of  the  Northern  Frontier  of  Bolivia. — The  survey  of  the  frontier 
between  Bolivia  and  Brazil  in  the  region  of  the  Acre  or  Aquiry,  as  fixed  by  the 
treaty  of  1903,  has  been  taken  in  hand,  the  chief  surveyor  on  tlie  Bolivian  Gom- 
mission  being  Major  P.  H.  Fawcett,  who  has  as  his  assistant  Mr.  Ghivers.  Writing 
from  the  neighbourhood  of  the  upiter  At^uiry  in  November  and  December,  1906, 
Major  Fawcett  has  communicated  to  us  the  results  of  his  work  up  to  that  date,  and 
the.probable  arrangements  for  completing  the  survey.  He  has  fixed  the  positions 
of  several  places  between  the  Beni  and  Aquiry  by  occultations,  and  has  found  that 
considerable  alterations  of  existing  ma]is  will  be  necessary.  Thus  the  course  of  the 
Orton  and  Tawa-uianu  (Tahumano)  as  shown  in  the  map  in  the  Journal  for  May, 
1904  (itself  based  upon  the  latest  Bolivian  and  Brazilian  ofiicial  majjs),  will  require 
shifting  from  10  to  15  miles  to  the  north.  These  rivers,  as  well  as  the  Beni,  were 
surveyed  by  Major  Fawcett  on  his  way  to  the  frontier  tract.  He  has  found  the 
work  of  surveying  in  this  region  excessively  ditlicult  by  reason  of  the  absence  of 
means  of  communication  and  labour-supply,  as  well  as  of  resources  of  all  kinds. 
Thus  not  even  a  tent  was  procurable,  and  it  was  necessary  to  make  one  with 
canvas  brought  from  La  Paz.  Under  these  conditions  a  geodetic  survey  is  impos¬ 
sible,  nor  is  anything  desired  by  the  authorities  beyond  careful  exploration  checked 
by  astronomical  od)8ervation8,  which  will  probably  have  to  suflice  for  many  years 
to  come.  From  Bahia,  on  the  upper  Aquiry,  it  was  proposed  first  to  ascend  that 
river  in  canoes,  afterwards  retumiug  east  to  map  the  region  of  the  Abuna,  Rapirran, 
and  Iquiry.  The  following  are  among  the  positions  so  far  fixed : — 

Ijit.  Tx>Dg. 

Uiberalta  (junction  of  Beni  and  Madre  de  Dios)  10  59  50  S.  66  5  26  W. 

Porvenir  (Rio  Tawa  manu) .  11  14  11  8.  68  43  10  W. 

Bahia  (Rio  Aquiry) .  11  1  0  8.  68  46  47  W. 


THE  MONTHLY  RECORD. 


575 


POLAR  REGIONS. 

Commander  Peary  lia»i  been  granteil  three  years’  leave  of  absence  by  the 
United  States  naval  authorities,  in  order  to  enable  him  to  renew  his  untiring 
endeavours  to  force  his  way  to  the  north  {lole.  It  is  announced  that  he  proiioses 
to  start  in  June  of  this  year. 

Proposed  Second  Belgian  Antarctic  Expedition.— M.  Ar9tow8ki,  who,  it 
will  be  reineiubereil,  submitted  a  project  for  the  systematic  exploration  of  the  south 
polar  regions  to  the  recent  Congress  at  Brussels,  continues  to  work  with  great 
energy  for  the  organization  of  a  Belgian  ex^iedition  as  a  contrihution  to  that 
object,  which  was  formally  approved  by  a  resolution  of  the  Congress.  At  his 
retiuest,  M.  Becrnaert,  who  had  presided  over  the  latter,  called  a  meeting. of 
jK-rsons  qualitied  to  discuss  the  question,  which  took  place  on  December  20,  and  led 
to  the  formation  of  seven  local  committees  for  the  purpose  of  carrying  on  a  pro- 
liaganda  in  sup])ort  of  the  pro^tosed  expedition.  Both  at  the  first  and  two  subsequent 
meetings  M.  Aretowski’s  projwsals  were  carefully  discussed,  and  a  general  approval 
of  the  scheme  was  expressed.  The  plan  put  forward  is  that  a  voyage  of  circum¬ 
navigation  should  be  made  round  the  south  (sdar  area,  either  within  or  near  the 
margin  of  the  ice,  with  the  s|iecial  object  of  discovering  new  lands,  but  without 
iteglecting  the  necessary  scientific  observations,  which  would  include  a  large  number 
of  soundings.  The  starting-point  would  l)e  the  sjKtt  where  the  liehjka  emerged 
from  the  ice  during  the  former  expedition,  and  the  route  would  lead  first  through 
the  almost  unknow'u  quadrant  extending  thence  in  a  westerly  direction  to  King 
Edward  VII.  land.  M.  Arytowski,  with  whom,  we  believe,  the  idea  of  utilizing 
motor  trausiiort  in  the  far  south  first  originated,  pro{)Ose8  to  attempt  this  means 
of  advance  towards  the  pole  by  way  of  Boss’s  ice-barrier,  eventually  wintering  in 
this  region.  Should  this  attempt  prove  unsuccessful,  ho  would  sjjeud  the  first  winter 
in  oceanographical  work  east  of  New  Zealand  and  the  Kermadec  group,  devoting 
the  next  summer  to  an  examination  of  Wilkes  Land.  The  pjssibility  of  extending 
the  work  over  a  third  summer  would  be  kept  in  view,  though  this  would  depend  on 
circumstances.  Special  inqiortance  is  attached  to  the  definition  of  the  limits  of 
Boss’s  ice-barrier  and  of  King  Edward  VII.  land. 

MATHEKATICAL  AND  PHYSICAL  GEOGRAPHY. 

The  Voyage  of  the  “  Planet.” — The  concluding  jiortions  of  the  voyage  of  the 
surveying  ship  Vianet  to  the  scene  of  its  work  in  the  Western  Pacific  have  been  no 
less  fruitful  of  results  than  those  already  referred  to  in  the  Journal  (vol.  28,  p.  80 ; 
vol.  29,  p.  04).  On  approaching  the  Malay  archipelago,  an  inniortaiit  piece  of  work 
was  jicrformed  in  the  execution  of  several  series  of  soundings  on  the  outer  side  of 
the  Suuda  islands,  the  result  being  to  ]iermit  of  the  representation  of  the  sub-oceanic 
relief  with  much  greater  accuracy  than  has  hitherto  been  the  case.  The  most 
striking  fact  brought  out  is  that  of  the  existence  of  a  deep  trough,  running  ]>arallel 
to  the  south  coast  of  Java  (and  jHissibly  extending  abreast  of  Sumatra  also),  which 
contains  the  dceiiest  sounding  yet  obtained  in  the  whole  Indian  ocean  (7000  metres, 
or  3828  fathoms).  In  the  third  number  of  Vetermanns  Mitteilungen  for  1907, 
Prof.  Supan  gives  a  chart  lased  on  information  printed  in  the  Annalen  der  Ilydro- 
graphir,  in  which  he  puts  forward  his  own  interpretation  of  the  data.  He  points 
out  that  he  had  some  years  ago  suspecteil  the  existence  of  such  a  trough,  and  had 
indicated  it,  on  the  strength  of  one  or  two  soundings,  in  his  bathymetric  chart  pub¬ 
lished  in  the  Mittviluugm  in  1899.  A  further  fact  brought  out  by  the  voyage  of 
the  Vianet  is  the  double  character  of  the  line  of  depression,  for  a  second  though 
shallower  trough  occurs  nearer  to  the  coast  of  Java,  separated  from  the  first  by  a 
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submarine  ridge  which  api)ears  U*  repreaeut  a  south-easterly  continuatiuu  of  that  on 
which  the  Mentawi  group,  off  the  coast  of  Sumatra,  is  placed;  this  too  teing 
separated  from  the  larger  laud-mass  by  a  well-de6ued  trough.  As  Prof.  Supan 
remarks,  this  seems  to  jjoint  to  folding  as  a  mode  of  origin  of  such  troughs,  another 
instance  of  which  has  lately  been  brought  to  light  along  the  line  of  the  Liukiu 
islands.  Detailed  reports  on  the  progress  of  the  voyage  have  continued  to  ap{)ear 
in  the  Annaltn  dtr  Hydroyrnphiv,  a  summary  of  the  work  accomplished  being  also 
given  in  Olobus  (1907,  No.  11,  p.  178).  After  passing  through  the  archijielago  by 
way  of  Maciissar  and  Amboina,  the  Flaiitt  took  soundings  off  the  north  coast  of 
New  Guinea,  which  was  found  to  fall  to  the  ocean  depths  even  more  steeply  than 
the  cast  coast  of  Madagascar;  a  depth  of  3395  metres,  or  1854  lathoms,  lieing 
obtained  at  one  spot  only  9  nautical  miles  from  the  laud.  Other  soundings  brought 
to  light  the  features  of  the  plateau,  with  depths  of  from  500  to  800  fathoms, 
from  which  rise  the  Matty,  Echiquier,  Hermit,  and  Admiralty  groups.  The  drop 
from  these  islands  to  the  depths  is  at  first  something  like  45°.  The  balloon  and 
kite  ascents  between  Macassar  and  Matupi  in  the  Bismarck  archi])elago,  showed 
that,  at  the  time  of  the  north-east  monsoon,  the  lower  air-current  reaches  only  to 
an  altitude  of  400  to  500  metres  (alout  1300  to  ItXK)  feet),  ireing  followed  by  a 
layer  of  still  air  of  varying  thickness,  while  above  this  an  almost  due  east  wind 
prevailed  up  to  the  greatest  heights  attaincil  (estimated  at  10,000  metres,  or  about 
33,000  feet).  In  the  Indian  ocean  the  kites  reached  a  height  of  about  16,000  feet, 
though  in  the  Atlantic  the  limit  was  as  a  rule  only  about  6500. 

Banks  off  the  West  Coast  of  Africa. — It  is  mentioned  in  a  recent  number  of 
the  Aniialcu  der  Jlydrographie  that  the  existence  of  a  bank  between  the  mouth  of 
the  Senegal  and  the  Ca]>e  Verdes  was  lately  brought  to  light  by  the  German  steamer 
Hiinta  Rita.  Other  banks,  rising  suddenly  from  deep  water,  have  been  reiH>rted 
from  the  same  part  of  the  ocean  within  recent  years,  and  seem  to  form  a  continuation 
of  the  similar  series  of  banks  between  Gibraltar,  kladcira,  and  the  Canaries.  One 
of  them,  reiHirted  by  the  ship  Rirkmhead,  lies  at  a  distance  of  only  65  nautical 
miles  from  that  found  by  the  Santa  Rita. 

Causes  of  the  Irregular  Distribution  of  Land  and  Water  on  the  Olobe.— 

That  the  absence  of  land  from  the  greater  part  of  the  hemisphere  occupied  by  the 
Pacific  ocean  may  have  been  duo  to  the  fiict  that  the  Moon  biok  its  origin  from 
this  side  of  the  (larent  mass  is  no  new  idea.  It  seems,  in  fact,  to  have  occurred  to 
astronomers  comparatively  soon  after  the  broad  features  of  the  Earth’s  gi-ogniphy 
had  been  revealed  by  exploration.  An  attempt  has  lately  been  made  by  Prof. 
\V.  11.  Pickeriug,  of  llarvanl  University,  to  e.xaminc  into  the  degree  of  supiwrt 
afforded  to  the  idea  by  the  results  of  modern  science  (Journal  of  Qeohpgy,  Noc  1, 
1907).  This  writer  arrives  at  conclusions  decidedly  favourable  to  the  hypothesis, 
which  supplies  an  attractively  simple  explanation  of  the  existing  distribution  of 
laud  and  water,  though  it  must  necessarily  apiteal  only  to  those  who  btdievc  in  the 
relative  jiermauence  of  the  continents  and  oceans.  After  a  sketch  of  the  general 
configuration  of  the  Earth's  surface.  Prof.  Pickering  shows  that,  whereas  the  lighter 
materials  of  the  Earth’s  solid  crust,  which  elsewhere  form  the  existing  continents, 
are  wanting  from  the  side  occupied  by  the  Pacific,  there  is  a  fairly  close  agreement 
between  the  density  of  the  Moon  and  that  of  the  continents,  a  fact  which  su]>i)ort8 
the  idea  that  the  former  represents  a  portion  of  the  crust  carrieil  away  at  some 
remote  peritd  in  the  past.  He  holds  that,  as  the  volume  of  the  Moon  is  equal  to 
that  of  a  solid  with  a  surface  erpial  to  that  of  all  the  oceans,  and  with  a  depth  of 
36  miles,  this  latter  figure  represents  the  average  thickness  of  the  solid  crust 
at  the  time  of  the  Moon’s  origin.  .Vfter  the  se^iaratiou,  the  portion  of  the  crust 
left  behind  was,  he  thinks,  torn  in  two  to  form  the  eastern  and  western  continents. 
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the  marked  iiarallelism  lietween  the  eastern  and  western  shores  of  the  Atlantic 
licing  thus  explained.  There  .are  several  coincidences  relating  to  the  position  of 
the  central  point  of  the  Pacific  (in  25°  S.),  some  of  which  may  be  more  than 
accidental.  One  of  these  is  its  closeness  to  the  Tropic  of  Capricorn,  for,  as 
the  writer  [wints  out,  the  tropics  are  the  lines  on  a  uniform  sjihere  where  the 
direct  solar  tid.al  pull  acts  for  the  greatest  length  of  time  on  any  jKirticular  area  of 
rock.  Prof.  Pickering  does  not  explain  why,  if  the  disrupted  portions  of  the  crust, 
remaining  after  the  catastrophe,  “floated  on  the  liquid  surface  like  two  large  ice¬ 
floes,”  they  did  not  so  arrange  themselves  .as  to  establish  a  more  complete  cquili- 
hrium.  It  would  seem  necessiiry  to  supi>ose  that  this  w.as  effected  by  a  simultaneous 
rearrangement  of  the  molten  materials  whereby  the  denser  ixjrtions  of  these  were 
accumulated  under  the  site  of  the  present  Par  ific  ocean.  The  question  of  the 
cause  of  volcanoes,  and  their  situation  near  the  sea,  and  where  the  coast  is  rising, 
is  discussed  in  the  concluding  jxirtion  of  the  i>a|ier. 

Effects  of  Ice  on  Lake-shores. — That  a  considerable  disturbance  of  the 
material  com|H>siug  the  shores  of  lakes  may  result  from  the  action  of  ice  has  been 
recognizerl  for  some  years,  though  the  subject  has  not  received  attention  from  many 
oba»*rvers.  Karly  in  IftOfl  I>r.  G.  llraun  olwerved  the  phenomenon  on  the  shores  of 
the  liOwentin-See  in  East  Prussia,  and  was  able  to  secure  some  photographs,  which 
he  has  reproduce*!  in  a  communication  printed  in  the  Schrijlen  der  Phi/xik.  dkmom. 
(lesellKhaft  of  Kunigsberg  (Jahrg.  47).  As  explained  by  Dr.  G.  K.  Gilbert  in 
the  fifth  annual  reixirt  of  the  U.S.  Geological  Survey,  the  action  of  the  ice  may 
be  due  to  the  filling  up  of  cracks  formed  in  it  during  severe  cohl,  followeil  by 
ex)iansion  under  a  sudden  rise  of  tem{x:rature.  This  process  seems  to  have  occurred 
in  the  case  of  the  Ijdwentin  lake.  'I’he  resulting  pressure  on  the  shores  formed  an 
embankment  from  18  inches  to  over  3  feet  high  .all  round  the  lake,  its  form 
varying  somewhat  according  as  the  shore  was  comix>scd  of  sand  or  other  material. 
The  remains  of  a  former  embankment  of  similar  character  were  also  noticed.  Dr. 
Hraun  points  out  that  some  benefit  m.ay  .accrue  from  the  protection  thus  afforded  to 
the  neighbouring  country  against  inundation  and  the  action  of  the  waves.  A  some¬ 
what  similar  ])henomenon,  though  in  this  case  due  to  the  forcing  of  the  ice  on  shore 
by  a  strong  wind,  was  recently  noticed  on  the  Pang-gong  lake  l)y  Prof.  Ellsworth 
Huntington  {ante,  p.  4.5G),  who  illustrates  it  in  one  of  his  jihotographs. 

GENERAL. 

Mountain  Sickness. — Dr.  T.  G.  Longstaff,  whose  recent  ascents  in  the 
Himalayas  were  described  in  the  Febrtiary  Joi/cnaf,  has  discussed  the  question  of 
mountain  sickness  and  its  probable  causes  in  a  pamphlet  of  fifty-six  pages  (London  : 
Sjxtttiswood  A*  (’o.,  HtO»!).  He  approaches  the  subject  first  and  foremost  from  the 
stamlpoint  of  the  practical  mountaineer,  and  has  brought  together  in  a  handj'  form 
the  exjx'riences  of  a  number  of  the  best-known  climljers,  in  addition  to  his  own. 
At  the  same  time  he  treats  briefly  of  the  chief  physiological  aspects  of  the  questirm, 
and  has  reinforced  his  own  conclusions  by  a  study  of  the  impt>rtant  researches  of 
Zunt/.  and  others  in  this  direction.  One  of  the  most  important  ixiints  brought  out 
by  recent  experience  is  the  fact  that  there  seems  no  such  thing  as  “  acclimatization  ” 
to  low  atmospheric  pressure,  the  evidence  all  indicating  that  the  power  to  withstand 
the  effects  of  a  rarefied  atmosphere  is  rather  lessened  than  increased  by  a  prolonged 
stay  at  high  altitudes,  the  condition  of  first  im]x)rtance  being  that  the  climber 
should  be  in  the  best  possible  state  of  physical  fitness  at  the  time  of  making 
the  ascent.  This  explains  the  fact  that  the  climbers  who  have  beaten  the 
record  of  late  years  have  as  a  rule  suffered  far  less  from  the  effects  of  rarefied 
air  than  many  of  their  predecessors  at  much  lower  altitudes,  having  been  as  a 
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rule  men  of  exceptional  physique,  and  in  the  best  possible  training.  As  regards  the 
causes  of  the  symptoms  exi^rienced,  there  is  no  reason  to  suppose  that,  in  itself, 
diminished  pressure  has  any  physiological  effect,  although  there  may  be  subsidiary 
atmospheric  conditions  (increased  diatlieriuancy,  stagnation  of  tlie  air  over  suow- 
tields,  increased  light  action,  and  so  forth)  which  may  play  their  part ;  and  the  great 
difference  in  the  ex]ieriences  of  mountaineers  in  different  regions  forbids  us  to  put 
aside  the  possible  effects  of  local  conditions.  But  the  lessentHi  supply  of  oxygen 
is  evidently  an  important  factor,  at  least  at  altitudes  above  lti,000  fi'et  or  there¬ 
about.  The  varying  intensity  of  the  symptoms  in  the  case  of  different  climbers  can 
be  explained  in  part  by  the  varying  degrees  in  which  they  are  able  to  make  up  for 
the  deficiency  of  oxygen  by  an  increase  in  the  volume  of  air  respired,  this  varying,  of 
course,  greatly  in  the  individual  even  under  normal  conditions.  Dr.  LongstatV  lays 
great  stress  on  the  similarity  of  many  of  the  symptoms  to  those  of  ordinary 
fatigue.  Mountain  ascents  entail  an  amount  of  work  which  is  perhaps  not  always 
recognized,  while  Zuntz  and  others  have  held  that,  even  apart  from  the  amount  of 
work  performed,  there  is  on  mountahis  a  greater  consumption  of  oxygen  and  a  more 
rapid  production  of  fatigue.  The  maintenance  of  a  proper  supply  of  oxygen  and  tlie 
avoidance  of  undue  fatigue  are  therefore  the  most  im{x>rtant  points  to  be  kept  in 
mind. 

New  Facts  about  W.  J.  Borchell. — A  lecture  deliven“d  by  I’rof.  E.  B. 
Poulton  before  the  British  Association  at  Cape  Town  in  1905,  and  now  published 
in  revised  form  (I^ndon,  1907),  takes  stock  of  the  work,  and  ailds  smne  valuable 
particulars  to  the  scanty  details  known  of  the  life,  of  this  pioneer  of  South  African 
exploration,  whose  services  have  hitherto  hardly  met  with  due  recognition. 
The  explorer’s  birthday  was  July  23,  but  the  year  of  his  birth  still  remains 
uncertain,  though  in  all  probability  it  was  1782.  He  was  e«iucated  at  Raleigh 
House  Academy,  Mitcham.  As  the  main  key  to  Burchell’s  life,  the  present 
publication  shows  how,  cruelly  mocked  when  in  immediate  prosiiect  of  domestic 
happiness,  the  highly  sensitive  yet  resourceful  man  threw  himself,  for  consolation, 
on  the  cultivation  of  the  scientific  interest  alrearly  well  developed  in  him. 
But  for  the  fatal  blow  struck  at  his  private  interest,  the  worhl  would  have  h.ad 
less  of  Burchell’s  scientific  service.  The  explorer’s  grand-nephew  has  Burchell's 
original  Afric.an  journal  written  between  May  24  and  Septemlier  2,  1812.  As  the 
two  publisher!  volumes  reach  only  to  August  3,  1812,  one  montli  of  the  lost  records 
has  thus  been  recovered.  Besides  this,  a  large  mass  of  valuable  mateiial  has  been 
unearthed.  The  manuscript  jouimal  of  Burchell’s  three  years  of  African  travel 
after  September  2,  1812,  and  of  the  whole  of  his  Brazilian  journey  (1825  to  1830), 
are,  however,  still  missing.  Prof.  Poulton  calls  attention  to  a  number  of  Burchell’s 
scientific  intuitions  clearly  on  the  track  whereon  later  Darwin  reached  the  goal — 
such  as  the  protective  device  of  organisms  through  accommotlation  c>f  form  and 
colour  to  surroundings,  or  the  armament*  of  juicy  vegetables  with  hard  thorns  in 
an  arid  land. 

Approaching  Cteographical  Congresses.— The  Sixth  Italian  Oeographic.’il 
Congress  falls  to  be  held  during  the  present  year,  according  to  the  arrangement  by 
which  it  meets  once  in  three  years.  The  Fifth  Congress,  that  of  1904,  assembled 
at  Naples,  and  before  its  close  Venice  was  chosen  as  the  place  of  meeting  in  19*  )7. 
The  date  of  the  meeting  will  be  from  May  20  to  31,  and  so  far  as  can  be  judged 
from  the  programmes  already  distributed,  the  proceedings  will  follow  the  course 
usual  to  such  assemblies.  The  annual  meeting  of  German  geographers,  known  as 
the  “  Geographentag,”  will  be  held  this  year  at  Niimberg  from  May  21  to  25,  so 
that  the  two  meetings  just  avoid  clashing  with  each  other. 
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CORRESPONDENCE. 

Heights  of  Afncan  Lakes. 

The  Sports  Club,  St.  .Tamos's  Sqimro,  S.W.,  Murdi  ISO,  1907. 
Kefkbkisg  to  tliscuBsion  on  heights  of  African  lakes  in  March  i-ssue  of  K.G.S. 
Journal,  p.  H24,  the  phrase  “  if  you  take  the  monthly  reading  and  strike  an  average 
you  cannot  dep<-nd  u|)on  accuracy,’’  should  reail  “  unless  you  take  the  monthly 
reading.” 

R.  Whitkhoose. 


MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY, 
SESSION  1906-1907. 

Tenth  Meeting,  March  25,  1907.  Douglas  W.  Fisrshfielp,  Esrj.,  Vice- 
President,  in  the  Chair. 

Elections. — Frederick  Rower  Alrock,  .V.A. ;  Joachin  Catramky ;  Arthur 
Herbert  Itugyan ;  Davies  T.  Hart;  Theo.  IF.  Kassuer ;  Dr.  A.  M.  Lindsay; 
Comte  Meretlyth  de  Miremont ;  Johan  Carl  Wilhelm  1‘etrrsen  ;  Warburton  Pike; 
Rev.  Wm.  Coleman  Piercy,  M.A. ;  Rev.  John  J.  Pool ;  Rev.  II.  Brooke  Robinson; 
Walter  Roberts ;  Ed'jar  Joseph  Roivbolham ;  J.  Foster  Stackhouse ;  George  II. 
Storck;  Harold  Rlake  Taylor;  Captain  Francis  A.  Thatcher;  Ernest  Charles 
Thomas;  John  Willard;  James  Windlmm;  Herbert  Young,  M.A. 

The  i>aj*er  read  was : — 

“  PhoPigraphic  Rejiort  of  a  .Tourney  through  the  Highlands  of  Zarafshan.”  Ry 
W.  Rickmer  Rickmers. 

After  the  pajs^r  there  was  an  exhibition,  by  means  of  the  lantern,  of  Mr. 
BorisofTs  paintings  of  Arctic  scenery  in  Novaya  Zemlya  and  Northern  Siberia. 
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Addittoru  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Lil>rarian,  R.Q.S. 

The  following  abbreviations  of  nonns  and  the  adjectives  derived  from  them  are 
empIoye<l  to  indicate  the  source  of  articles  fn>m  other  publications.  Geogntaphical 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academic,  Akademie. 
Abh.  =  Abhandlungen. 

Ann.  =  Annals.  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 

Col.  =  Colonies. 

Com.  =  Commerce. 

C. R.  =  Comptes  Rendns. 

E.  =  Erdkunde. 

G.  =  Geography,  O^graphie,  Oeografla. 
Qes.  =  Gesellschaft. 

I.  =  Institute.  Institution. 

Is.  =  Isveetiya. 

J.  =  Jonmal. 

Jb.  =  Jahrbuch. 

k.k.  =  kaiserlich  nnd  kbniglich. 

M.  =  Mitteilnngen. 


Mag.  =  Magazine. 

Mem.  (M^m.)  =  Memoirs,  Me'moires. 
Met.  ( m^t)  =  Meteorological. 

P.  =  Proceedings. 

R.  =  Royal. 

Rev.  (Riv.)  =  Review,  Revue,  Rivista. 

S.  =  Society,  Society,  Selskab. 

Sc.  =  Sciences). 

Sitzb.  =  Sitznngsbericht. 

T.  =  Transactions. 

Ts.  =  Tijdschrift,  Tidskrift. 

V.  =  Verein. 

Verb.  =  Verhandl  ungen. 

W.  =  Wiseenscbaft,  and  compounds. 
Z.  =  Zeitschrift. 

Zap.  =  Zapiski. 


On  account  of  the  ambiguity  of  the  words  octavo,  quarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  the  cover  in  inches  to  the  nearest 
half-inoh.  The  size  of  the  Journal  is  10  x  0}- 

A  selection  of  the  works  in  this  list  will  be  noticed  elsewhere  in  the  “  Journal." 
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EUROPE. 

Belgioin— Phytogeography.  JI.S.A'.  SO  (190«J) :  2:!7*28‘2.  Bruyne. 

Contribution  h  I'e'tudo  phytogi-o^rapbiqiio  do  la  zone  mnritinio  lielpo.  Par  do 
Bruyno.  With  llliftrutuim. 

France—  Charente-Inferienre.  Pawlowski 

B.  de  iS.  hixt.  ft  deneriiUin-  20  (19<m:);  217  2:m;. 

Lom  tranttforniationa  dii  littoral  fraiK^m.  I/ilo  d’Oleron  a  inircrx  lea  itpoH,  il'apri'x 
la  peolopio,  la  oartograpliio  ot  I’liiKtoin-.  Par  .Augiiato  Paa  lowski. 

France — Oaacony.  It.  de  ft.  hi*!.  >1  diiu-rifilire  20  (190.‘>):  ls:i  212.  BnfTanlt 

l.a  marclio  oiivaliiKH:int<‘  doii  diinos  tb-  (iaiwNipno  arnnt  lour  fixation.  Par  Piorro 
Ituflaiilt. 

France— Hantee-Alpes.  Lki  G.,  B.S.G.  Puri*  14(I00«I):  1-12.  Martin. 

L’anoion  canon  de  la  Hlacho  ot  lea  vallw-a  niortt^a  du  Gapcnijaia.  Par  David 
Martin.  With  SeHion*. 

France— Landes.  B.  d>  U.hirt  rt  dttrriidire20{\iH*>'t):  212  21fi.  Dnffart. 

Ktat  actuol  de  la  quoatinn  dea  tninafoniiationa  anciennea  et  iiKMlornea  dil  littoral 
paecon,  de  la  formation  recontc  et  du  coroblomeut  doa  lae.s  landai.t.  Par  Charles 
Diitlart. 

France— Lorraine.  B.S.G.  G>m.  //urre  23  (lOOi;):  27.  Ardonin-Dnmacet. 

La  P'rontiere  Ixirraino.  Par  —  Ardonin-I)iimaz«‘t 
France— Orography.  C./J.A.  Sc.  143  (P.tOt:);  :mi7  3l(t.  Jonrdy. 

Esqnisse  tectonique  du  sol  do  la  P'ranco.  Note  do  K.  Joiirdy. 

Oermany— Baltic  Coasts.  Kaiser. 

I^iiid-  und  Seewinde  an  der  Deutachen  Ostsookiiste.  Inaugur.il-Diasortation  .  .  . 
von  Max  Kaiaor.  Halle  a.  S.,  I'.KK?.  Size  10  x  7§,  pp.  22.  Mope  and  IHoijromt. 
I're*fnted  by  Ike  Aiithir. 

Oermany — Bavaria.  StVsHio/sb.  .t.lF.  .VuMr/tea  (lyoO);  2!t7-  :{50.  Endrds. 

Die  Seoseliwankungon  (Si-iches)  dos  t.'liieraseea.  Von  Anton  RtidWis.  H’tVA  .Mop 
and  JJioijromx. 

Germany — Bavaria.  Deulurhe  //uiufsc/eiM  28  (1000):  4S1  40."».  Trampler. 

Dii‘  Donau  von  Passaii  bis  Linz.  Von  U.  Trampler.  Il7/fc  .Mop  and  lUoftrotimiit. 
Germany— East  Prussia.  Braon 

Dio  Grup|>e  der  l..egienor  Seen.  Von  Dr.  Guabiv  Braun.  (From  the  Birirhh-  i/»s 
Fioehfrt  i-Vertiii»  fiir  die  Vroeiuz  Odpreu**)  u,  20  .labrgaiig,  11K>.7  I90<i,  No.  6.) 
Kbnipslierg  L  Pr.,  11(06.  Size  1 1  x  9.  pp.  [2].  Mop.  Preix  idid  hij  the  Authur. 
Germany — Harz.  .l/.F.R.  flii/lc  30  (lOOC):  12  »!!(.  Wdstenhagen. 

Beitragi)  zur  Siedelungskniule  dos  Ostliarzes.  Von  lleinrieb  Wiisfenbagon. 

Germany — North  Sea  Coast.  G/obio<  90  (l9(Hi):  124  126.  Hinrichsen. 

Die  Landverb.-ilung  anf  don  llalligen.  Kultnrliistoricbo  Skizze  von  llinriohw  n. 
Germany — Prussia  Proot. 

Viieantie-exeursie  voor  geognifon  door  Zoven-gelx-rgte  en  Eifel.  Disir.To.  M.  Proot. 
(Overgi'driikt  nit  hot  Tijditrhrift  rour  Gru-hintfoi*,  lAUid-m  iiitgave 

van  P.  Nnordboff,  te  (ironingen.)  Size  9.J  x  64,  pp.  16. 

Germany— Prussian  Saxony.  .1/.  F.A’  //o/le  30  (  P.mm!)  ;  1-12.  Longer 

Die  Grenzo  der  Bistiimor  Verden  und  llidboratadt  von  der  P'.llie  bia  zur  Ohro.  Von 
Juliua  I..Anger. 

Oermany— Rhine  Basin.  Schulz. 

Pintwiekelungsgescbichte  der  gegenwartigen  phanerogamon  Flor.i  nml  Pflanzen- 
decko  der  ( (iH'rrlieiniscben  Tiefebeiie  und  ihrer  Umgohung.  Von  Dr.  August 
Schulz.  {Forechuiigen  dfHtuclo'ii  Londit- uod  F<>/P*fe.  16  ( l!*(i6) :  l66-2S(i.)  With 
Mop». 

Oermany — Rngen.  Sitzh.  K.  Preutf.  .4.11'  Hcr/in  (11M(6):  6IS-627.  Deecke. 

Dor  Strelasund  und  Riigen.  Fine  tektonisebo  Studie.  Von  Prof.  Dr.  W.  Deecke. 
See  note  in  the  March  numlx'r,  p.  243. 

Hungary — Meteorology.  .Vetcoro/oflijVAc  Z.  23  (1906):  2.'>S-362.  Hegyfoky. 

Die  Sebwankung  dor  jabriichen  Regenmenge  in  Ungnm.  Von  .T.  Hegyfoky. 
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Iceltnd— Olaeieri.  Rabot. 

Ia-»  variatioaa  doa  glaciera  de  I’Islando  meridiouule  do  1804  b  1908  1904, 
d'aprbi  la  nouvelle  carte  d’Llunde.  Pur  Cbarlea  Raltut.  ( Sender* Abdruck  uus  der 
ZritAehri/l  fur  OletAcherkumle,  Band  I.,  1000.)  [Berlin,  UKH!.]  Sise  OJ  x  7,  pp.  [7J. 
PrereiiM  by  the  Authur. 

luly— Lakei.  Magrini. 

Dr.  Giovanni  Piero  Magrini.  Gontribiito  alln  studio  dei  laigbi  I.a|>iaini.  (Ilstratto 
dalle  Meuiorie  delle  Soeieta  Geogratica  Italinnu,  vol.  12, 1'.N);').)  Uouiu,  1000.  Size 
0  X  0,  pp.  4*.I.  Map*,  SretioH*,  anti  IUu*lrnliitn*.  1‘rruiilrd  by  thf  Aullwr. 

Italy— Modena.  Rir.  G.  Ituliumi  7  (I'JiHi):  Qovi. 

Appuuti  su  alcuuo  milsi^  o  fontaiio  ardeuti  della  proviuuia  di  Modena.  Nota  di 
Silvio  Govi.  HVtA  Ski  lrh-tmip*. 

Italy — Veiavina.  J.  of  tinthofy  14  (lOO*!) :  080-055.  Hobbs, 

The  grand  eruption  of  Vesuvius  iu  ItHKl.  By  W.  II.  Hobbs.  llV/fc  Skfteh-mope 

iiFid  Ilturtratiiiiu. 

Italy — Veaayins.  Nuturio.  ehenrehri/t.  21  501-50.),  577-581.  Jackel. 

Bilder  von  der  letzteii  Eruption  des  Vesuvs.  Von  Prof.  Dr.  O.  Jacket.  With 
Skrtch-map,  I'lale*,  mid  lUuAratiuu*. 

Mediterranean— Cyprus.  Thompson. 

Tbe  Flora  of  Cyprus.  By  Harold  Stuart  Thompson.  (Itcprinttnl  from  the  Juunml 
if  Hiilmiy  for  August,  September,  and  October,  PJOO.)  Size  S.J  X  5J,  pp.  24.  I're- 
triilrd  by  Ihi-  Auth'ir. 

Norway  and  Sweden— Flora.  Andersson. 

Die  Kntwickelungsgcscbichte  der  skandinaviseben  Flora.  Von  Dr.  Guunar  Audeis- 
soii.  (Abdruck  aus  den  ”  Itesultats  Bcie;.i.ifiques  du  Congres  international  de 
Bolauuiue,”  Wien,  1905.)  Jena,  P.KMJ.  Size  11  X  7J,  pp.  [5tj.  Mupn  miil  lllu*- 
triiliiiHf.  I'reteiiied  by  the  Authmr.  » 

Russia— Murman  Coast.  Breitfuss. 

.\per(;u  sur  I’Expeditiou  Scientitique  (rour  I'c-Vploration  des  P^beries  de  la  Cote 
Moiirmane,  et  Resume'  des  He'sultats  uc({uis  |icudant  la  periude  de  1888  a  1805. 

Par  Dr.  L.  L.  Breitfuss.  Marseilles,  1900.  Size  11  X  8J,  pp.  48.  lIluitTutiinu. 

Sjrvia.  G.Z.  12  (1800):  507-519.  Vujevic. 

Siedlungen  der  serbischen  I.Ander.  Von  Paul  Vujevi<5. 

Analysis  of  Dr.  Cvijid’s  im|>ortant  work,  published  iu  Servian. 

Sweden— Handbook.  - 

Sweden.  A  Short  Handbook  on  Sweden’s  History,  Industries,  Social  Systems, 
Sport,  Art,  Scenery,  etc.  Edited  by  the  Swedish  Tourist  Trattic  Society.  Stock- 
helm,  1806.  Size  7  X  4J,  pp.  178.  Map  mui  Illuntraliimt.  Twn  cupitu,  priAcitted. 

Sweden — Snow.  Westman. 

Arkie  f,  Miitemiitik,  Srenekit  Viteu*knp»ak.  3  (1800):  No.  8,  pp.  82. 

Sur  la  couverture  de  ueige  de  la  Suede  centrale  et  septcntrionale.  Par  J.  Westman. 
Switzerland— Bernese  Oberland.  Coolidge. 

I. es  Colonies  Vnllaisanncs  do  I’Oberlaud  Bernois.  Par  W.  A.  B.  Coolidge.  (Ex¬ 
trait  du  “  Blatter  f.  bemische  Geschichte"  pour  1900.)  Size  8  X  OJ,  pp.  10.  I’re- 
AtiiUd  by  the  Authur, 

Switzerland— Cartography.  Le  Ghibe:  Mi  m.  S.G.  Geneve  Ab  {I'M* >):  37-58.  Lochmann. 
De  la  cartogruphie  en  Suisse  (suite  des  exjwse's  de  1887  et  1801).  I’ar  le  Col.  J.-J. 
L(xdimann. 

Switzerland — Thurgau.  Friih. 

Zur  Morphologic  des  uutcru  Thurgau.  ( Beitrage  zur  Kenntnis  des  Uheiuglctsehers. ) 
Von  J.  Friih.  (Sonderabdruck  aus  Heft  xvii.  der  Mitteilungeii  der  Tburg.  Naturf. 
Gesellschatt.)  Size  8  X  5j,  pp.  24.  Hketch-mup  ami  IllwtriitwiiA.  I'reseittid  by 
the  Author, 

Turkey— Albania.  B.S.R.  Behje  G.  27  (1800):  224-280.  David. 

L’Albanieet  la  Chaine  du  Pinde.  Par  M.  I’abbe'  David.  With  Illurtrutiinis. 
Turkey- Macedonia.  Ann.  de  G.  16  (1906):  115-182,  248-200.  Ovijic. 

Bemarquus  sur  I’ethuographie  de  la  Mace'donie.  Par  J.  Cvijid. 

No.  V May,  1907.]  2  r 
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United  Kingdom— Lake  Diitrict  Harr. 

[The  Influence  of  the  Goologioal  Structure  of  EngUeh  Lakeland  u|)on  its  Present 
Features.  A  Study  in  Pliysiography.]  Address  delivered  at  the  Anniversary 
Meeting  of  the  (ieological  Society  of  London,  on  February  16,  19(Mi.  .  .  Ity  Jolin 
Edward  Bliirr,  8c.i>.  ls)udon,  1906.  Size  8^  X  5J,  pp.  128.  Sktleh-mapi  and 
{Section*. 


ASIA. 

Asia  —Desiccation.  It.  Imp.  Itiutiini  G.  S.  41  (ItKlo):  507  521.  Berg. 

Is  Central  Asia  drying  up?  Ity  L.  Berg.  [In  Russian.]  St.  Petersburg,  1905. 
Altn  tipnmte  enpy,  pnm  nted  by  Ike  AuUmr. 

Noticed  in  tlie  Moutlily  Rei'urd  (March,  p.  350). 

Asia— Rainfall.  Ann.  de  6.  IS  (1906) :  193-212.  Passerat. 

Ia's  Pluies  dc  mousson  en  Asie.  Par  C.  Passerat.  With  Miijni. 

Ceylon.  Warren. 

Ceylon.  Administration  Reports,  1905.  Part  I.  Civil.  Survey  Rejiort  of  Mr.  P.  1*. 
Warren,  Surveyor-General.  Size  13  X  8,  pp.  32.  Mapt  and  llludrutivtif.  I’re- 
*enU-d  by  the  Surreynr-Genend. 

China — Bibliography.  Cordier. 

Bibliotheea  Sinica.  1  tictionnuire  iSibliugraphiqiie  des  ouvrages  relatifs  a  I'Empire 
Chinois.  Par  H.  Cordier.  2“‘’  lain.  Vols.  1,  2,  and  3,  Fuse.  1.  Paris;  E. 
Guilmoto,  1904-1906.  Size  11x7*,  pp.  1992. 

China— Sechuan.  M.  St-mimire  f.  Orienbiliechi- Spnieht  n  9  7.  AK.  1-72.  Betz 

Einc  Reise  in  Szechuan  vou  Cliungking  iiber  Land  nach  Chengtu,  Yachoii,  Chiating 
iind  Suifu.  V'ou  Ur.  Betz.  H77h  riuii  and  lllustratinne. 

China — Shensi.  ij.  Americun  G.S.  38(1906):  412-424.  Willis. 

Among  the  mountains  of  Shen-si.  By  Bailey  Willis.  llVtA  Illuiilraliimt. 

China— Trade.  - 

China.  Impe'riul  Maritime  Customs.  I.  Statistical  Series :  Nos.  3  and  4.  Returns 
of  Trade  and  Trade  Re{>ort8,  U*05.  Part  I.  Abstract  of  Statistics.  Part  11.  Port 
Trmle  Statistics  and  Reqmrts.  Part  III.  Analysis  of  Foreign  Trade.  Shanghai. 
I'.MHJ.  Size  11  X  8*,  pp.  (Part  I.)  Ixaiv.  and  [120];  (Part  II.)  iv.  and  554  ;  (Part 
HI.)  332.  Map4,  Illwthutinni',  and  Viwjrame.  I'rtfented. 

China— Yang-tse.  Tschepe. 

M.  St  minart  f.  Orkntiiluche  Spraehtn  9  (1906):  7.  AW.  127-130. 

Woher  koinmt  der  Name  des  Stromes  Jangtsekiang  ?  Von  P.  Albert  Tscheix;. 
Cnina— Tangtse.  Tschepe. 

M.  i^eminarii  f.  Orivntalifche  Spradten  9  (P.Khi):  7.  AW.  134-146. 

IKt  Nan-Kiaiig.  Einc  geographisch-historische  Studie.  Vou  P.  Albert  Tscheite. 
India— Chota  Hagpore.  Hahn. 

Itlicke  in  die  Geistesw'clt  der  heidnischen  Kols.  Saiumlnng  von  Sagen,  Marcheu 
und  liiedem  der  Oraon  in  Chota  Nagjiur.  Von  Ferdinand  Hahn.  Bevorwortet 
von  lierniann  Ualton.  Giitersloh:  C.  Bertelsuiann,  1906.  Size  8*  x  5*,  pp.  x.  und 
1 16.  f  Viw'  1  marl:  50.  I'rmenttd  by  the  rubtiuh  r. 

India— Survey.  7(.  A’liifimcr*  J.  4  (1906) :  199-226  Burrard. 

An  account  of  the  scientific  work  of  the  Survey  of  India,  and  a  comparison  of  its 
progress  with  that  of  foreign  Surveys.  By  Lieut.-Coloiiel  S.  G.  Burrard. 

India  -Survey.  - 

Extracts  from  Narrative  Reports  of  Ofticers  of  the  Survey  of  India  fur  the  season 
1903-04.  Prepared  under  the  direction  of  Colonel  F.  B.  Longo.  Calcutta,  liK15. 
Size  13*  X  8],  pp.  188.  Map.  Vneented  by  the  Surrey' er-Genend  nf  India. 

India — United  Provinees.  Mem.  Aniatic  S.  Betnjid  I  {VJOa-G};  93-119.  Sherring. 

Notes  on  the  Bhutias  of  Almura  and  British  (iarhwal.  By  C.  A.  Sherring. 

Indian  Ocean.  Z.Qef.  Erdk.  Berlin  {V.tOtj):  177-189.  Voeltskow. 

Berichte  fiber  eine  Reise  naeh  t»8t-Afrika  zur  Uutersuchnug  der  Bilduiig  und  des 
Aufbaues  der  Rifle  und  Insein  des  westlichen  ludischen  Ozeuns.  Vou  Prof.  Dr.  A. 
Voeltzkow.  Vlll.  Ceylon. 
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Tibet.  J.  "/  Geoitxjy  14  (l‘J06) :  55)9-617.  Huntingtoa 

I'angoug:  u  glacial  lake  in  the  Tibetan  plateau.  By  Kllsworth  lluntiiigton.  M'tV/t 
Mup,  and  lUuttration*. 

Noticed  in  the  Montlily  Record  (April,  p.  456). 


AFRICA 

Africa— Diieaeee.  Balfour 

Second  UejKirt  of  the  Wellcome  Reaearuh  Laboratories  at  the  Gordon  Memorial 
College,  Khartoum.  Andrew  Balfour,  M.n.,  Director.  Kliartoum,  I'.mm:.  Size 
11  X  ”4,  pp.  256.  Map*  and  Illwtraliom.  Vre^tiUtd  by  lh>  JJnictur  uf  Iht: 
iMbiiraliiry. 

Algeria— CoasU.  Z.  Gtx.  A’.  Bi  r/ia  (194)6) :  554-.576.  Fischec 

Kusteiistudien  und  Keittccindritcke  ausAlgerien.  Von  I’rof.  Dr.  Theobald  Fischer. 
ItVtA  Sketeh-wwj)  tind  Illuttriititnni. 

Canary  Iilanda  G.Z.  12  (1906) :  481-54)6.  Sapper 

Uiu  kauariseheu  luscln.  Eine  gcogniphiache  Studie.  Von  K.  Sup{)er.  IKt//( 
lUwlnilbim. 


Cape  Colony.  •  [UtR  ] 

Re|>ort  of  His  Majesty’s  Astronomer  at  the  t'aiie  of  Good  Hope  to  the  Secretary  of 
the  Admiralty,  194)5.  London,  1!)U6.  Size  19  x  84,  pp.  16. 

Central  Africa — Mines.  - 

Tanganyika  Concessions,  Limited.  Engineers’  and  Managers’  Rej^rts  on  the  Gold, 
Tin,  and  Copper  Mines  of  Katanga  (Congo  Free  State),  also  Ke|>orts  on  thi^  Kau- 
sanslii  Mine  (North'WesU'rn  Rhodesia).  London,  194N;.  Size  II  X  Sj.  |>p.  76. 
I’htir.  I’laiit,  Stctiiiii*.  und  Maps  (“rparule).  I’n-smtid  by  MesKf*.  Jhibirt  II  ///turns 
it  C’«. 

See  note  in  the  .lanuary  number  (p.  90). 

Central  Africa— Zoology,  r.  ZiKibxjical  S.  lsi)-227.  Cunnington  and  others 

Zoological  Results  of  the  Third  Tanganyika  F].\|H.dition,  conducted  by  Dr.  W.  A. 
Cunnington,  1904-05.  Rejwrt  on  the  Mollusca,  by  Edgar  A.  Smith.  Reiairt  on 
the  Macrurous  Crustacea.  By  W.  T.  Caiman.  Report  on  the  OligtH'heeta.  By 
Frank  E.  Beddard.  Report  on  the  I’orifera,  with  Notes  on  Sjiccies  from  the 
Nile  and  Zambesi.  By  R.  Kirkpatrick.  IFi7/i  I'lalts. 

Congo.  Z.  fiir  Kiilimitdpiilitik,  etc.  i  746-769.  Kiirchhoff. 

Die  Nebcntliisbe  des  Kongo  als  Verkelirsstrassen.  Von  D.  Kiirchhoff. 

Congo.  Svambera. 

Travaux  Gcographiques  Tcheques.  I.  Le  Congo.  ( Accompagne  d’un  Resume  eu 
FrHU9ai8.)  Kongo.  N'apsal  Dr.  V.  Svambera.  I’raha.  1901-1905.  Size  11x8. 
pp.  986.  PresetUt  d  by  the  Author. 

Congo  State— Ethnology.  i)..8'.J{.  Ret/t  G.  30  (1906)  :  185-209,299  -924.  Vedy. 

Ethnographie  Congolaise:  Les  riverains  de  I’Ue'le'.  I’ar  le  Dr.  Ve'dy.  llVf/i  .Map 
and  111 utt rations. 


Congo  State —Geology.  Cornet. 

Les  Dislocations  du  bassin  du  4‘ongo.  I.  Le  Grabende  I’Uiiemba.  Par  .1.  Cornet. 
{Exlrail  des  Anmiles  de  la  SocieK  ij^iliHjique  dt:  Behjiqui',  t.  32.  Memoires.)  Liege. 
1!)05.  Size  10  X  64>  pp.  32.  Map  and  Sections.  Presented  by  the  Author. 

Congo  State  -Katanga.  Cornet. 

Stir  la  distribution  des  Sources  thermales  aii  Katanga.  I’ar  .1.  Cornet.  {Extrail 
des  Aniudes  de  la  S<sdAI€  ijiobsfique  de  Beltjique,  t.  32,  Mimoires.)  Liege,  1906. 
Size  10  X  64,  pp.  10.  Presented  by  the  Author. 

Congo  State— Lado  Enclave.  Scottish  G.  May.  22  (1906) :  527-599.  Browne. 

The  Lddo  Enclave  and  its  commercial  possibilities.  By  J.  Penman  Browne. 

Eritrea.  Rer.  G.  Italiana  13  (1906)  :  261-270.  Dainelli  and  Marinelli. 

Dell’  Erta-alc,  vulcano  ritenuto  attivo  della  Dancalia  setteutriouale.  Di  Giotto 
Dainelli  e  Olinto  Marinelli. 

Eritrea.  Rie.  G.  Italiana  13  (1906)  :  377-394.  Dainelli  and  Marinelli. 

Delle  eoudizioni  altimetrichi;  e  del  limiti  della  grande  depressioue  Dancula.  Di 
Giotto  Dainelli  ed  Olinto  Marinelli.  With  Maps. 
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EritrM.  Gloim*  90  (1906)  :  197-205,213-220.  HaiMrt. 

Ein  Herbatauiflug  nach  Eritrea  (Italieniach-Afrika).  Von  K.  Haaacrt.  IFilh 
lUuBtraticn*. 

French  Sudan.  fi.&G.  Lyon  (1906) :  110-127.  Deiplagnes. 

Le  Plateau  Central  du  Soudan  Nige'rien.  Par  le  I.ieut.  Deaplnguoe. 

French  Weit  Africa.  Feilhaner. 

Ueber  die  Oberflachenformen  uud  die  guulugiecheu  Verhaltniaac-  dee  IVeetaudau 
vom  Atlantiechen  Ozean  bis  zum  oberon  Niger.  Inaugural-Disscrtatiun.  .  .  .  Voii 
(ieorg  Feilhauer.  Burna-Leipzig,  1900.  Size  9x6,  pp.  81. 

Komoro  lalanda.  Z.  Oe».  K  Berliu  (1906) :  60G-030.  VoelUkow. 

Die  Comoreu.  Von  Prof.  Dr.  Alfred  Voeltzkow.  llVl/i  Map  ami  Ilhuiratiom. 
Madagaaoar.  Tour  dti  MomU  12  (1906) :  169-210,  385-156.  OaUieni. 

Neuf  ana  h  Madagascar.  I’ar  le  general  Galliciii.  With  Map$  ami  IUu»tiation». 

NORTH  AMERICA. 

Alaska.  Tarr  and  Martin. 

Recent  Changes  of  Level  in  the  Yakutut  Bay  region,  Alaska.  By  Ralph  S.  Tarr 
and  Lawrence  Martin.  of  the  Geological  Society  of  America,  vol.  17, 

pp.  29-01.)  Rochester,  1906.  Size  10  x  6|,  pp.  [36J.  Map*  anti  Illutlraiioitif. 
Pretenied  by  Prof.  It.  S.  Tarr. 

See  article  in  the  Journal  for  July,  1906  (p.  30). 

Canada.  Dowling. 

Report  of  an  Exploration  of  Ekwaii  River,  Sutton  Mill  Lakes,  and  part  of  tlie 
IVest  Coast  of  James  Bay.  By  D.  B.  Dowling.  (Annual  Report,  Geological 
Survey  of  Canada  (N.S.),  vol.  14, 1901  (1905),  part  F.)  Ottawa,  1901.  Size  9J  x  OJ, 
pp.  00.  lUuitraiiom. 

Canada — Rritish  Columbia.  Rrock. 

Preliminary  Report  on  the  Rossland,  B.C.,  Mining  District.  By  R.  W.  Brock. 
Ottawa,  1900.  Size  9J  X  0,  pp.  40.  Pretenletl  by  the  (reidoijical  Surrey  of  Canada. 

Canada — Geological  Surrey.  - 

Summary  Report  of  the  Geological  Survey  Department  of  Canada  for  the  Calendar 
Year  1905.  Ottawa,  1900.  Size  9|  X  6^,  pp.  ri.  and  141.  Map*  and  Illuntrations. 
Presented  by  the  Geologioal  Surrey  of  Canada. 

Among  the  most  interesting  reports  are  those  on  a  survey  from  the  Yukon  basin  to 
the  Mackenzie  via  the  Peel  river  by  Mr.  Camsell,  and  on  a  study  of  Niagara  by  Prof. 
J.  W.  Spencer  (see  pp.  227,  348,  of  the  previous  volume). 

Canada— Nora  Scotia.  £**ex  I.  Hi»t.  Collection*  42  (1906):  217-244.  Hale. 

Journal  of  a  Voyage  to  Nora  Scotia  made  in  1731  by  Robert  Hale  of  Beverly. 
Printed  from  the  original  manuscript  now  in  possession  of  the  American  Anti¬ 
quarian  Society.  ll  ttA  Map  anti  Illu*tration*. 

Canada — Gnebec.  Adams  and  Leroy. 

McGill  University,  Paper*  from  Dept.  (leal.  No.  21  (1906):  pp.  74. 

The  artesian  and  other  wells  on  the  Island  of  Montreal.  By  Frank  1).  Adams  and 
Usmond  E.  Leroy.  (Reprinted  from  the  Annual  Reix>rt  of  the  Geological  Survey 
of  Canada,  Part  U.,  vol.  14.)  IFtth  Map*  anti  Sections. 

Mexico  Drainage  Works.  [Obregdn.] 

Memoria  llistdrica,  Tecnica  y  Administrativa  de  las  obnis  del  desagiie  del  Valle  de 
Me'xico,  1449-1900.  Publicada  por  orden  de  la  J unta  Directiva  del  Mismo  Desagiie. 

2  vols.  Me'xico,  1902.  Size  13  X  8J,  pp.  (vol.  1)  xvi.  and  088,  (vol.  2)  402.  Map* 
(separate,  in  ease)  and  Illustration*.  Presented  by  the  British  Envoy  Extraordinary 
aiid  Minister  Plenipotentiary,  Mexico. 

Mexico  Geology.  Petermanns  M.  52  (1906):  235-240.  ‘Sapper. 

Zur  Geologic  von  Chiapas  und  Tabasco.  Von  K.  Sapper.  With  Diagrams. 

United  States-  California.  Popular  Sci.  Monthly  69  (1900):  97-115.  Gilbert. 

The  Inrestigatiou  of  the  San  Francisco  Earthquake.  By  G.  K.  Gilbert.  With 
Map,  Diagrams,  and  Illustrations. 

United  States— California.  Popular  Sc.  Monthly  69  (1900) :  289-309.  Jordan. 

The  Earthquake  Rift  of  1906.  By  David  Starr  Jordan.  With  lllustratioru. 
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United  States — California.  .  Omori. 

Note  on  the  San  Franoisco  Earthquake  of  April  18,  IftOO.  By  Dr.  F.  Omori. 
(I’ultlications  of  the  Earthquake  Investigation  Committee  in  Foreign  Languages, 
No.  21,  Appendix  II.)  Tokyo,  UKHl.  Size  10  x  7,  pp.  4.  Dtwjrnm.  freoenM 
by  the  Author. 

United  States— California.  Fortnightly  Rer.  80  (1906):  536-549.  Scheffaner. 

The  signiflcance  of  San  Francisco.  By  Herman  Scheflaner. 

United  States— Cattle.  Nntitntol  O.  Mag.  17  (1906):  511-524.  Warren. 

Animal  wealth  of  the  United  States,  with  an  explanation  »f  the  reasons  of  its 
phenomenal  development.  By  Hon.  Francis  E.  Warren.  With  Illu»tration$. 

United  States—  Meteorology.  Oarriott. 

U.S.  Dept,  of  Agriculture,  Weather  Bureau ;  Bulletin  P.  Cold  waves  and  frost 
in  the  United  States.  By  Edward  B.  Oarriott.  Washington,  1906.  Size  11}  x  9, 
pp.  22  [and  164].  Chart*.  Vreeented  by  the  U.S.  Department  of  Agrienlture. 
tt'eather  Bureau. 

United  States-  Nevada.  National  O.  Mag.  17  (1906):  483  497.  Chapman. 

The  deserts  of  Nevada  and  the  Death  Valley.  By  Rohert  H.  Chapman.  IK/tA 

Sketeh-majt  ami  IHuilralion*. 

United  States — New  Mexico.  J.  of  G.  5  (1906) :  251-256.  Keyes. 

Physiography  of  New  Mexico.  By  Charles  R.  Keyes.  fFilh  Skefrh-map. 

United  States— Texas.  T.  Texa*  A.  Se.  7  (1904):  99-122.  Bray. 

Vegetation  of  the  Sotol  Country  in  Texas.  By  Dr.  William  L.  Bray.  B’lVA  Plate*. 


CENTRAL  AND  SOUTH  AMERICA. 

Argentine.  Delaehaux. 

Enriquo  A.  S.  Delaehaux.  Loe  Problemas  geoghLScoa  del  Territorio  .Argentino. 
(De  la  Revista  de  la  Universidad  de  Buenos  .\iree,  1906,  tomo  v.)  Buenos  Aires, 
1906.  Size  10}  x  7,  pp.  46.  Map. 

Argentine— Economic.  Jannasch. 

Deiitscher  Kolnnial-Congrees  1905  zu  Berlin.  Argentinien  als  Wirtschafts-  und  Ans- 
wanderungsgebiet.  Von  Prof.  Dr.  R.  Jannasch.  Size  9x6,  pp.  12. 

Brazil — Amazon.  Huber. 

Mnseu  Ooeldi  (Musen  Paraense  de  Historia  Natural  e  Ethnngraphia.)  Arboreticum 
Amazonicum.  Iconographie  des  plantes  spontanees et  cnltivc'es  losplus  importantes 
de  la  Re'gion  Amazonieime.  Organise  par  le  Dr.  J.  Huber.  [In  Portuguese  and 
French.]  3r  and  4“  Decades.  Para.  1906.  Size  13  x  10.  Plate*  21-40.  Pre- 
tented  by  the  Mu*eu  Ooeldi. 

Continues  to  maintain  the  high  excellence  of  the  parts  first  issued. 

Brazil— Bio  Negro.  Petermann*  M.  52  (190<;):  217-222.  Payor. 

Reisen  in  .Tauapiry-Gebiet.  Von  Richard  Payer.  H'ftfc  Map. 

Chile— Seismology.  Z.  Ge*.  E.  Her/ /n  (1906) :  631-639.  Steffen. 

Vorlaufigo  Mitteilungen  fiber  das  Erdbeten  in  Mittel-Chile  vom  16.  August  1906. 
Von  Dr.  Hans  Steffen.  With  Map  and  Plan. 

Martinique- Mont  Pole.  Natiomd  G.  Mag.  17  (1906) :  465-474.  Heilprin. 

The  Shattered  Obelisk  of  Mont  Pel^e.  By  Prof.  Angelo  Heilprin.  With  Illusir. 

Martinique- Mont  Pole.  .SWence  24  (1906):  25-26.  Heilprin. 

The  Rock  of  the  Pele'e  Obelisk,  and  the  condition  of  the  volcano  in  February,  1906. 
By  A.  Heilprin. 

Pern.  B.S.G,  L/mn  17(1905):  288-311.  Hassel. 

Rios  .\lto  Madre  de  Dios  y  Pancartambo.  Por  Jorge  M.  von  Hassel.  IFiVA 
Profile*. 

Peru— Cornmnnications.  National  O.  Mag.  17  (1906):  432-448.  Bailey. 

A  New  Peruvian  Route  to  the  Plain  of  the  Amazon.  By  Solon  J.  Bailey.  IFilA 
lllwiration*. 
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Pern— Immigration.  Petce. 

MinisU'rio  (le  Fomonto.  IndiRenas  p  Iinmiprantes  [en  el  Pen!].  Pnr  cl  l>r.  Luis 
Peace.  Lima,  1906.  Size  9J  x  6|,  pp.  14‘.i.  Map*.  Vreaentfjl  by  tht>  Siicietliiil  Qnt- 
ijrajiai  de  Limn. 

Pern— Railway.  Limn  17  (190.‘>):  447-468.  Zegarra. 

El  fprrocarril  de  Paita  al  MaraHon  For  Enrique  Coronel  Zegarm. 

South  America -Commercial.  [Hntehinaon.] 

B.  Bureau  Amerienn  Ri  pttblie*  23  (1906):  718-722. 

A  compariaon  of  the  Panama  and  Magellan  routea  to  Weatem  South  America. 

Sonth  America — Commnnieationa.  Aeha. 

Sud  America.  Prohlemaa  de  vinlidad  continental.  Por  .loee  Aguirre  Achi.  Oruri>. 
1906.  Size  16  X  9,  pp.  18.  PreaenUii  by  the  MhiiHerin  de  Odnnia*  y  Aijrieullurn, 
B'llirin. 

AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Easter  Island.  /.  FmaW/ii  7.  162  (1906):  179-199.  Frank. 

A  Trip  to  Eaatcr  Island.  [A  Speck  on  the  Ocean.]  By  V.  S.  Frank. 

New  Zealand — Earthquakes.  Hogben. 

T.  ami  7*.  New  ZenlamI  /.,  lOO.'i,  38  (1906):  502-.S09. 

Brief  Xotca  on  the  Theory  of  New  Zealand  Earthqnakea.  By  G.  llogben.  Jl'ilh 
Map  and  Diagram. 

New  Zealand — Forests.  Kensington. 

New  Zealand.  Report  on  the  Department  of 'Lands.  Stale  Foreata,  lOO.'i-U.  By 
William  Kensington.  Wellington.  1906.  Size  ISJ  x  8J,  pp.  52.  Maj>*  and 
lUuelralintit.  I’reeentetl  by  the  Dejmrtmeid  of  Latult.  N.Z. 

New  Zealand — Mount  Cook.  Ross. 

The  first  traverse  of  Mount  Cook.  By  Malcolm  Rosa.  Wellington.  1906.  Size 
9  X  6,  pp.  22. 

See  note  in  the  November  number,  19iM>  (p.  511). 

New  Zealand — Place-names.  Cowan. 

T.  and  r.  Neie  Zealand  I.,  190.5,  38(1906)  :  113-120. 

Maori  Place-names :  with  special  reference  to  the  Great  l.Akes  and  Mountains  of 
the  South  Island.  By  J.  Cowan. 

New  Zealand— Surveys.  Humphries. 

New  Zealand.  Report  on  the  Department  of  Lands :  Surveys.  190.5-6.  By  Thuma.s 
Humphries.  Wellington,  1906.  Size  lit)  x  8J,  pp.  36.  Map*.  I’retented  by  the 
Department  of  Lande,  Nete  Zealand. 

Samoa— Bavaii.  Xofonio/e  Z.  (1906) :  150-1.52.  - 

Itericht  fiber  cine  Reise  nach  Savaii  zur  Besichtigung  desdurtigen,  im  August  1905 
entstandenen  Vulkans. 

Tahiti.  Que*t.  Dipt < mat iijut  e  et  Od.  22  (1906):  :121-33;1.  Bracconi. 

Lcs  ilea  Sons-le-Vent  de  Tahiti  et  le  regime  dc  I'iiidige'nat.  Par  Pierre  Bracconi. 
ir<7h  Map. 

Victoria.  [Leach  and  Macdonald.] 

Nature-Study.  A  Field  Lesson  at  'Werribee  Gorge,  Bacchus  Marsh,  to  the  Pupils 
of  the  Continuation  School  and  the  Students  of  the  Training  College,  Educiition 
Depiirtment,  Melbourne.  (Supplement  to  the  “  Education  Gazette  and  Teachers’ 
.\id,”  May  21, 1906.)  Melbourne.  Size  11  X  8J,pp.  16,  lllwtrntinu*.  Vreju-nted 
by  the  Director  of  Education,  FtcfcinVi. 

POLAR  REGIONS. 

Antarctic- BoUny.  6.  Jlrm^  22  (1906):  473-484.  Brown. 

.Antarctic  Botany :  its  present  and  future  problems.  By  R.  N.  Rudmoae  Brown. 
Antarctic— Oraham'i  Land.  Andersaon. 

B.  Geol.  I.  Unirer*ity  Up*ala  7  (1904-05):  19-71. 

On  the  Geology  of  Graham  Land.  By  J.  Gnnnar  Andersson.  With  Map*  and 
niwtratiom. 

Antarctic — Meteorology.  Mossman. 

Some  Meteorological  Riaulta  of  the  Scottish  National  Antarctic  Exjiedition.  By 
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R.  0.  Mosfman.  (Reprinted  from  the  Scultinh  O'ogniphienl  Mugathie  for  May, 
r.tO*!.)  Size  10  X*  6.  pp.  [21].  Dingranu.  Pre$eiUed  by  the  Author. 

Antarctic— Soath  Georgia.  Jtir.  0.  Italiaiia  13(1906):  :{43-:t51.  Fanatini. 

Di  una  rarte  nantica  ineilitii  delta  Georgia  Australe.  Di  Amaldo  Fanatini.  irit/i 
Mnp. 

The  map  (anonymous)  seems  to  be  tlie  work  of  one  of  tlie  whalers  of  the  early  psirt 
of  last  century. 

Arctic— Swedish  Expedition.  Hamberg. 

.Xstronomischo,  photogrammctri.schc  und  erdmagnetiseho  Arbeiten  dcr  von  A.  G. 
Natliorst  geleitetcn  schwcdischen  I’otaroxpedition  ISQS.  Von  .Vxel  Haml)er_'. 
tK.  Svenska  Vetenskaps-Akademiens  Handlingar,  Band  :10,  No.  G.)  Upsala,  etc., 
1!K)5.  Size  12  X  lU,  pp.  Ii2.  Mop  ond  Illuntratiom.  I'reienled  by  the  Author. 

Arctic  Swedish  Expedition.  Hamberg. 

Hydrographische  .Vrlx'itcn  dcr  von  A.  G.  Nathorst  geleitetcn  achwedisehen  Prdar- 
exp«dition  isys.  Von  Axel  Hamberg.  (K.  Svenska  Vetenskaps-Akadeinieii.s 
Handlingar,  Band  II,  No.  7.)  Upsala,  etc.,  ItH)*;.  Size  12  X  10,  pp.  .'Wi.  Mnp^, 
Dingrom*.  otul  TUu»trallou$.  Prenenteil  by  the  Author. 

Arctic  Ocean— Hydrography.  Nielsen. 

Meddeh  her  Kommifnioni'ii  ITaruiider^gelter  ;  Hijdioiiniji  1,  No.  7  (1905):  pp.  2S. 
Contribulinns  to  the  Hydrography  of  the  Waters  North  of  leetaiicl.  By  J.  N. 
Nielsen.  With  Chart  awl  IHograiw'. 

Polar  Travel.  Lew 

Notes  and  Suggestions  on  Arctic  Travel.  By  A.  1’.  Low.  [Typ<-written.]  Size 
13  X  S,  11.  ’27.  Illuttratioul  and  Diagram*.  Pretented  by  the  .tnthor. 

MATHEMATICAL  OEOORAFHT. 

Cartography— Methods.  Beverley. 

The  Kleincnts  of  Lithography  and  Snn-printing.  By  Captain  IV.  H.  Beverley. 
1906.  Size'  13J  X  SJ,  11.  17.  Pre$eided  by  the  .tuthor. 

Geodesy.  C.R.d.  Sc.  143  (1906):  4(C>-107.  Brillonin. 

Les  oourhnrcs  dn  gto'ide  dans  le  tunnel  du  Simplon.  Par  Marcel  Brillonin. 
(Extrait.) 

Geodesy.  S/<r&.  X.P.A. IP. (1906):  .525-537.  Helmert. 

Die  Griissc  der  Erdo.  Von  F.  R.  Helmert  ll’/th  Diagram. 

Instrument- Latitnde-ftnder.  Wilkitsky. 

Notice  sur  I’Emploi  dn  “  ( ■alculateur  dc  latitude”  propose'  par  le  Ge'ueral  des 
officiers  pilotes  A.  do  Wilkitsky  en  189S.  Size  SJ  x  pp.  4.  Diagram.  I're- 
*ented  by  the  Author. 

Navigation.  Kettle  and  Jenkins 

Pearson’s  Nautical  Almanac  and  Tide  Tables,  V.*07.  4Sth  Annual  Kilition. 
K.ditisl  by  W.  U.  Kettle  and  H.  H.  Jcnkiii.s.  London  :  Iiuray,  Norie,  A  Co.,  [I'.'tM:]. 
Siztr  9  X  <!,  pp.  42 1. 


PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 

Climatology.  Z.  Cc*.  E.  H<r/tn  (1906):  .533-553.  Freeh. 

Studicn  Ulier  das  Klima  dcr  gcologischen  Vergangenheit.  11.  Von  Prof.  Dr. 
Fritz  Freeh.  With  lllu»tralion*. 

Climatology.  B.  Aukticom  G.N.  S8  (1906) :  401-412,  46.5-477.  Ward. 

The  Classification  of  Climates.  By  Robert  do  ('.  Ward.  With  Map*  and  Diagram*. 
Ecology.  B.  Amerieau  G.S.  38  (1906):  424-134.  Gannett. 

Certain  Relations  of  Rainfall  and  Temperature  to  Tree-growth.  By  Henry  Gannett. 
Erosion.  Le  Gbhe:  iVrtn.  N.fJ.  Genere  45  (1906):  21-35.  Chaix. 

Utilite  d’un  Atlas  international  d’erosion.  Par  Emile  Chaix.  llVth  Illu»tratiiai*. 
Geology — Rock-Strnctnre.  Henriksen. 

Sundry  Geological  Problems.  By  G.  Henriksen.  Christianin,  1906.  Size  7)  X  5), 
pp.  IS. 
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Oeomorphology.  G.Z.  IS  (190(;) ;  568  578.  .  Arldt. 

Grnndgesotze  de*  Erdreliefa.  Von  Th.  Arldt. 

Oeomorphology.  Baren. 

Do  Vormen  der  Aardknrst.  Inleiding  tot  de  .Studio  der  Phytiiografie.  Door  J. 
van  Baron.  Groningen:  J.  B.  Wolters,  1907  [1906].  Sixe  9J  X  6,  pp.  viii.  and 
2:!‘2.  Map*,  Jlluitration*,  nnd  Diatjram*.  Prire  6.50/.  Prftfriteil  hy  the  PuUUhr. 
Glaciers.  B.  <le  O.  Hitt,  et  Deorriptive  SO  (1905):  413-465.  Rabot. 

Lea  d^bacIcB  glaciairea.  Par  Charles  Rabot. 

See  English  translation  in  the  Jimrmil  for  May,  1905. 

Hydrology.  Mintilet  of  P..  I.  Ciril  Etoiiw-ern  165  (1906):  .309-352.  Baldwin- Wiseman. 
The  Flow  of  Underground  Water.  By  William  Ralph  Bahlwin-WiBeman.  With 
Diagram*. 

Hydrology— Geysers.  Geological  ilTo./.  3  (1906):  511-514.  Maelaren. 

The  Source  of  the  Waters  of  Geysers.  By  J,  Maloom  Maelaren. 

See  note  in  the  March  number,  p.  352. 

Hydrology— Streams.  Jordan 

The  Self-purification  of  Streams.  By  Edwin  O.  .Iordan.  (Reprinted  from 
volume  10  of  the  Decennial  Publications  of  the  University  of  Chica^.)  Chicago, 
1903.  Sixe  11  X  8J,  pp.  12.  Skiiek-mnpu. 

Ice.  Braun. 

Eiswirkung  an  Seeufem.  Von  Dr.  Gustav  Braun.  (Separatabdruek  aus  den 
Schriften  der  Physik.-iikonom.  Geseilschaft.  Jahrg.  xlvii.,  liK)6.)  Sixe  10  x  7, 
pp.  [8].  Illuft ration*.  Presented  by  the  Author. 

Noticed  in  tlie  Monthly  Record  {ante,  p.  577). 

Ice.  C.  R.  A.  $e.  143(1906):  261-26.3.  Shokalsky. 

Sur  la  formation  de  la  glace  de  fund.  Note  de  J.  de  Schokalsky. 

Knmatology.  Lo  G.  14  (1906) :  193-210.  Bmnhes. 

L’allure  r^lle  des  eaux  et  des  vents  enregistre'e  par  les  sables.  Par  Jc«n  Brunhes. 
With  lllmtratiom. 

Knmatology.  Ekman. 

Arkir.f,  Matematik,  etc.,  Sren$lcn  Veten»hap*a.k.  3  (1906)  :  No.  2,  pp.  .30. 

On  Stationary  Waves  in  Running  Water.  By  V.  Walfrid  Ekman.  Hitfc  Diagram*. 
Magnetism.  Int.  Amerikanieten-Kougret*,  14  Taguiig,  1904  (1906):  11-29.  Wolkenhaner. 
War  die  magnetisebe  Deklination  vor  Kolumbus  erster  Reise  nach  Amcrika 
tatsiichlich  unbekannt?  Von  Dr.  A.  Wolkenhaucr. 

Meteorology.  Fritische. 

Niederschlag,  Abfluss  und  Verdunstung  auf  den  Landfliichen  der  Erde.  Inaugural- 
Dissertation  .  .  .  von  Richard  Fritzsche.  Halle-a-S.,  1906.  Size  9}  x  6}, 
j>p.  .56.  Presented  by  the  Author. 

Meteorology.  Marriott. 

Some  facts  alK>ut  the  Weather.  By  William  Marriott.  I»ndon:  E.  Stanford, 
1906.  Size  8^  x  .5J,  pp.  32.  Map*  and  DIustrations.  Prire  6</.  Presented  by 
Ute  Author. 

Meteorology— Barometer.  Rir.  O.  Italiawi  13  (1906):  169-181,  242-260.  Bertelli. 

Contributo  alia  Storia  del  Baruroetro.  Memoria  del  P.  Timob-o  Bertelli.  With 
Diagram*. 

Meteorology— Solar  Radiation.  A/rf«ir<JoytrcAc  Z.  23  (1906):  385-401.  Hopfner. 

Ueber  die  Gr;«8e  der  solaren  Warmemengen,  welche  in  gegebenen  Zeiten  be- 
liebigen  Breiten  dcr  Erde  zugestrahlt  werden.  Von  Dr.  Friedrich  Hopfner. 
With  Diagram: 

Die  tagliche  solare  Warmestrahlung  auf  eincr  in  beliebiger  Bieite  fest  gegebenen 
Flacheneinheit.  By  the  same. 

Mountain-building.  .4 mertca n /.  Ne.  22  (1906):  195-216.  Daly. 

Abyssal  Igneous  Injection  as  a  Causal  Condition  and  as  an  effect  of  Mountain¬ 
building.  By  Reginald  A.  Daly.  With  Diagram. 

Oceanography — Indian  Ocean.  Ann.  Hydrographie  34  (1906) :  285-289.  Lfltgens. 
Zur  Bodengestaltnng  des  nordwestlichen  Indischen  Ozeans.  Von  Dr.  R.  Liitgens. 
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Oeeanorraphy — North  Atlantic.  Mainardns. 

Ann.  Ilyihographie  Zi(l90G):  148-102.  227-239,278  285. 

Poriodiaohe  Rchwnnkungon  tier  Eistrift  bei  Island.  Von  Dr.  W.  Mt-inardus.  With 
Dinijrnm*. 

Oceanography— North  Soa  ETcrdingen. 

OlrtTflachentcmperaturboobaclitungcn  in  der  Nordsco.  S<‘ptcnjber  1903— August 
1904.  Von  Dr.  E.  van  Everdingcn.  (Koninklijk  Nfderlandsch  Moteorolngiech 
Institnt,  No.  102.  Mi-dedcclingen  on  Vorhandelingen,  No.  3.)  Utrecht,  1906. 

Size  10  X  CJ,  pp.  10-24.  Chari*. 

Oceanography— North  Sea  Fisheries.  - 

North  Sea  Fishery  Investigations.  Reports  of  the  I’ritish  Delegates  attending  the 
Meetings  of  the  International  Council  for  the  Explor.ition  of  the  Sen,  in  1903, 1904, 
and  1905,  and  Reports  and  ('<irres|iondence  relating  thereto.  Vol.l.  London,  lOOtl. 

Si»“  13  X  8J,  pp.  24H.  Map  ant!  lllutlrntion*.  I'rier  2*.  2d. 

AlTHEOFOeiOeiAPHT  AND  HISTORICAL  OSOORAPHT. 
Anthropogeography.  Biasntti. 

I.e  forniHzione  storiehe  del  moude  antico.  Sitnnzione  e  spazio  delle  provineie 
nntropologiche  nel  monde  antieho.  Di  Reniito  Biasntti.  Firenze,  HMM!.  Size 
10  X  7,  pp.  xii.  and  90.  Map*,  rreoenledby  Ihr  Author. 

Historical.  .V.I-.A-.G.  Gc*.  llVen.  49  (ltH)t>):  257-372.  Sensbnrg. 

Poggio  Bracciolini  und  Nicolo  de  Conti  in  ihrer  Bedeutiing  fiir  die  Oeographie  des 
Renaissnncezeitalters.  Von  Dr.  Waldemer  Senslmrg.  With  Map. 

Historical— Oioia.  Rir.  G.  Itnliana  7  (1906) :  394-397.  Porena. 

I’riino  doeumento  intomo  a  un  Di  Gioia  amalfitano.  Del  Prof.  Filippo  Porena. 

Points  to  documentary  evidence,  hitherto  overlooked,  of  the  existence  of  a  family 
name  Gioia  in  the  neighbourhood  of  Amalti.  The  point  has  an  interesting  liearing  on 
the  question  of  the  invention  of  the  compass. 

Historical — Globe.  Int.  Amrriknnideu-Kiaajrett.W  Tagua;/,  1904  (1966) :  3-10.  Rage. 
Ein  Globas  von  Gemma  Frisius.  Von  W.  Ruge. 

BIOORAFHT. 

Bolero.  Hagnaghi. 

Alberti  Magnaghi.  Le“Relazione  Universali”  di  Giovanni  Bolero  e  lo  Origini 
della  Statistica  edeir  Antropogeogratia.  Torino:  C.  Clausen,  1906.  Size  9^  X  6}, 
pp.  viii.  and  ‘SI2.  Price  7.50  lire.  Preiu-nted  by  the  Publisher. 

A  copy  of  the  ‘  Relazione  ’  bas  lately  been  acquireil  for  the  library. 

Fontenean.  B.G.  hint,  et  de*criptire  20  (1905) :  237-251.  Pawlowski. 

lx's  plus  anciens  hydrographes  fran9ais  (xvi'  si^le).  Jean  Fonteneau,  dit  Alfonee  ; 
ses  eollalroratenrs ;  la  science  de  I’hydrographie  et  de  la  cosmographie  au  milieu  du 
xvi"  sibcle.  Par  Auguste  Pawlowski. 

Malaspina.  Zeri. 

L’influenza  italiana  nella  grandezza  di  Spagna.  Alessandro  Malswpina  c  la 
relazione  del  suo  viaggio  (1789-1794).  Di  Augnsto  Zeri.  (Rivista  Marittima. 
Roma,  Anno  xxxviii.  Fsscicolo  xi.,  Novemhre,  190.5.)  Size  9  X  6J,  pp.  271-30t). 
Map. 

GENERAL. 

Bibliography.  - 

Annales  de  G^graphie.  XV'  Bibliographic  Ge'ographique  Annuelle  1905.  Publi»?e 
sons  la  direction  de  Louis  Raveneau.  (15  Septembre  1906.)  Paris:  A.  Colin. 
Size  10x6^,  pp.  336. 

Disease.  Bouvier,  Giard,  and  Laveran. 

Societe  Geographic  de  Paris :  Mis.sion  d’Etudes  de  la  Maladio  du  Sommeil. 

I.  Organisation  de  la  Mission.  II.  Instructions  pour  les  recherches  h  effectuer 
au  Congo  francais  par  la  Mission  fran^aisede  la  Maladie  du  Sommeil.  Par  MM. 
Bouvier,  Ginrd,  et  Laveran.  Paris,  Octobre,  1906.  Size  9J  X  6,  pp.  20. 

Regional  Geography.  B.  Am  riran  G.S.  38  (1906) :  481-489.  Tower. 

A  field  for  studies  in  Regional  Geography.  By  Walter  S.  Tower. 

The  writer  holds  that  future  advance  in  geogfraphy  will  be  in  the  direction  of  the 
more  detailed  study  of  local  phenomena  and  their  correlation  with  general  principles. 
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NEW  MAPS. 

B7  E.  A.  REEVES,  Map  Curator,  R.O.8. 

EVROPK. 

England  and  Wales.  Ordnance  Surrey. 

Rheete  pnbliahed  by  the  Director-General  of  the  Ordnance  Survey,  Southampton, 
from  March  1  to  31, 1907. 

1  inch — (third  edition) : — 

In  outline,  eheeU  51,  72,  171,  172,  205,  246,  (261  and  2C2X  296,  (357  and  :560). 

1*.  each  (engraved). 

With  hills  in  brown  or  black,  51,  205,  2:12,  247,  279,  280.  1«.  each  (engraved). 

Printc<l  in  colours,  folde<I  in  cover  or  flat  in  Hheeta,  42,  108,  137,  150,  265,  2!t7. 
I'riee,  on  paper,  1*. ;  mounted  on  linen.  Is.  6d. ;  mounted  in  neetione,  2x.  earh. 
(117,  i:t:i,  i:-{4,  and  part  of  118^  oombine<l.  Vriee,  on  paper.  Is.  6<{. ;  mounted  on 
linen,  2s. ;  mounted  in  eeetiont,  2s.  6d. 

6-ineh— County  Maps  (first  revision) : — 

Cardiganshire.  29  (n.k.  and  s.k.X  37  k.b.,  s.b.,  38  aw.,  s.e.,  44  n.k.  Carmarthen¬ 
shire,  4  B.E.,  12  N.B.,  15  8.W.,  24  N.E.,  57  S.E.  Cornwall,  3  (m.w.  and  n.e-X  >  5  n.e., 

B.W.,  8.E.,  8  8.E.,  9  N.W.,  8.W.,  II  8.E.,  29  N.E.  Devonshire,  26  s.e.,  27  s.w.,  se.,  :18 
N.E.,  :i9  N.W.,  .50  N.W.,  8.E.,  61  N.E.,  (S  8.E.,  63  8.W.,  87  N.W.,  8.E.,  91  EE.,  97  N.W.,  10«; 
8.W.,  112  M.W.,  113  8.E.,  117  N.E.,  118  N.W.,  S.E.,  119  N.W.,N.E.,  PIO  N.E.,  8.W.,  8.E.,  1:!2 
8.W.,  13:1  8.E.,  135  B.E.,  136  N.W.,  N.E.,  aw.,  aE.,  137  (s.w.  and  n.e.X  aw.,  138  n.w., 

139  (n.w.  and  n.e.).  Lincolnshire,  43  m.w.,  s.w.,  44  n.e.,  aw.,  s.a,  45  m.w.,  m.b., 
8.W.,  46  M.E.,  8.W.,  47  M.E.,  48  an.,  52  m.e.,  b.w.,  53  m.b.,  54  s.w.,  55  m.b.,  s.w.,  56 

M. W.,  aw.,  8.E.,  57  M.W.,  8.W.,  58  m.w.,  67  s.a,  78  m.w.,  137  m.w.  Horfolk,  1  s.w.,  8.E., 

2  S.W.,  8.E.,  3  S.W.,  8.E.,  4  aw.,  s.e.,  (4a  aw.  and  10  M.w.X  7  M.w.,  9  m.e.,  aa,  (10  m.w. 
and  4((  s.w.X  10  m.e.,  S.w.,  s.e.,  11  (m.e.  and  S.E.X  e  w.,  12  aw.,  13  s.e.,  17  8.E.,  18 

N. W.,  N.E.,  8.E.,  19  B.W.,  8.E.,  20  M.W.,  8.W.,  (20  aE.  and  20a  s.w.),  21  s.e.,  22  n.w.,  24 
X.W.,  27  N.W.,  N.E.,  8.E.,  28  N.W.,  8.W.,  S.E.,  29  8.W.,  8.E.,  37  M.W.,  M.E.,  :18  N.W.,  8.W., 
8.E.,  45  N.W.,  8.W.,  S.E.,  49  8.W.,  50  N.W.,  N.E.,  51  N.E.,  56  N.E.,  8.E.,  61  N.W.,  M.E.,  8.E.. 

62  N.W.,  8.W.,  70  8.W.,  73  m.e.,  74  M.w.,  s.w.,  86  M.w.,  b.w.,  s.e.  Pembrokeshire.  2  s.e. 
Yorkshire  (First  Revision  of  1891  Survey^  271  m.e.,  273  n.w.,  276  s.w.,  280  (s.w.  and 

8. E.).  Is.  each. 

86-ineh — County  Maps  (first  revision) : — 

Carmarthenshire,  XXVIII.  11 ;  XLIV.  6.  Cornwall,  X.  9, 15  ;  XIV.  2,  3,  4,  6, 

7,  8,  9, 10,  11,  12,  13,  14,  15,  16;  XIX.  6,  14;  XX.  5;  XXI.  13;  XXV.  3,  4,  .5.  8, 

9,  12,  14.  16;  XXVI.  1,  2,  7,  8,  9, 10, 11,  i:i,  14,  15,  16;  XXVII.  1,  5.  9;  XXXII. 

9;  XXXIII.  12;  XXXIV.  5;  LIV.  1;  XXXV.  1,  5,  9,  13;  XXXVI.  6;  XLIV. 

14,  15;  LIII.  9.  Devonshire,  CXXIII.  7.  Lincolnshire,  XXIX.  4;  XXX.  9,  10, 

11,  1.5,  16.  Pembrokeshire.  II.  9,  10,  13, 14;  VI.  1,  2,  3,  4,  5,  6,  7,  8,  12;  XI.  8. 
Yorkshire  (First  Revision  of  1891  Survey),  CCXXXVII.  4, 9, 16 ;  CCXXXVIII.  6 ; 
CCXLVI.  8;  CCXLVII.  2,  5,  6,  7,  9,  10,  14;  CCXLVIII.  1,  4,  5,  11.  Kent 
(Second  RevisionX  XXV.  13 :  XXX VI.  1, 4, 6, 7,  8.  10,  11,  12,14,15,16;  XXXVII. 

I,  5,  9,  13,  14  ;  XLVII.  2,  3,  4,  6,  11,  12,  15,  16  ;  XLVIII.  1,  .5,  9 ;  LVI.  6,  7,  8,  10, 

II.  12,  14,  15,  16;  LVII.  2,  3,  4.  5,  6.  7,  8,  9, 10,  11, 12, 13,  14,  15;  LVIII.  1,  5,  9; 
LXVI.  2,  3,  4,  6,  7,  8,  11, 12 ;  LXVII.  1,  2,  :i,  5,  9.  3*.  each. 

(J?.  Stanford,  lAmlon  Atjent.) 

Enrope— Central.  K.  n.  K.  Militargeographisches  Institnt. 

llypsometrischon  Uebersichtskarte  von  Mittel-Eurf)pa.  Scale  1 ;  750,000  or  1  inch  to 
11 '8  stat.  miles.  Sheet  J  8,  Adrianople.  Vienna:  K.  u.  K.  Militiirgeog^raphisches 
Institut,  [1907]. 

Germany.  X.  Prenssiache  Landesanfnahme. 

Karte  des  Dentschen  Reichea.  Herausgcgeben  von  der  Kartographischen  Abteil- 
ungen  der  Koniglichen  Prenssische  Landesaufnahme.  Scale  1 :  100,000  or  1  inch 
to  1‘6  stat.  mile.  Sheets:  239,  Salzwedel;  338,  Bemburg;  :164,  Zorbig;  367, 
Finsterwaldc.  Berlin :  K.  Preussisohe  Landesanfnabme,  19^7.  Price  1.50m.  each 
eheet. 

Luxemburg.  Hansen. 

Carte  to|)Ographique  du  Grand  Uuche  de  Luxembourg.  Par  ,1.  Hansen.  Scale 
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1:. '>0,000  or  I'S  inch  to  a  8tat.  mile.  Slicets:  3,  Titre  et  legendo;  6,  Platenn  de 
Kerwhwcilcr ;  13,  sur  Alzctto;  14,  Bettcmbonrg.  Paris  :  J.  llun.sen,  1907. 

With  the  publication  of  those  sheets  this  map  is  complete.  It  is  based  upon  suryey.s 
made  between  th<‘  years  lSg;{  and  1900,  and  consists  altogether  of  fifteen  ooloure*! 
sheets.  The  relief  is  shown  by  brown  form  lines,  which  must  not,  however,  bo  mis¬ 
taken  for  regular  contours ;  heights  are  given  in  figures.  A  considerable  amount  of 
detailisl  information  is  given  by  .symbols,  and  Mr.  Hansen,  the  exp<‘rieneed  cartographer 
responsible  for  the  map,  may  bo  congratulated  upon  having  brought  to  a  successful 
termination  the  work  he  has  undertaken. 

Vienna.  Artaria. 

Plan  von  Wien.  8oali>  1 :  So.OOO  or  2'5  inches  to  1  stat.  mile.  Vienna ;  Artaria  A 
Co.,  1907.  Price  2.40  hr.  Prceeiilal  by  the  PiiblUher. 

ASIA. 

Malay  Archipelago.  Snpan. 

Die  Sunda  (iriilien  am  SUdramle  des  Malaisehen  Archipels.  Naeh  den  nene.sten 
I..otungen  8.M.S.  I'tuw  t  von  A.  Supan.  Scale  1  :  12,500,<M»0  or  1  inch  to  197'3 
stat.  miles.  Petermann*  Mitteilunijen,  Jabrgang  1907,  Tafel  C.  Gotha:  Justus 
Perthes,  1907.  Prenented  by  the  PMirher. 

Persia.  Hersfeld. 

Koutcnkiirte  von  Baclidfid  nach  Siruz  dureh  Luristan,  RhuzistTm  and  Furs.  N'ach 
eigenen  .Vufnahmen  von  Ernst  Herzfeld.  Blatt  1.  Sorle  1 : 2.')fl,00<l  or  1  inch 
to  :t'9  stat.  mites.  Petrrmunn*  .Vitteilinuien,  Jabrgang  1907,  Tafel  5.  Gotha: 
Justus  Perthes,  1907.  Pr<*t  utedby  the  Publidier. 

AFBICA. 

Africa.  Topographical  Section,  General  Staff. 

Map  of  .Vfricn.  Compib^  in  the  Topographical  Section,  General  Staff.  Scale 
1: 250,000  or  1  inch  to  3*9  stat.  miles.  Sheets:  (Somaliland)  68  I,  J ;  (Ugamla), 

86 — 11,  F.  Ix)ndon:  Topographical  Section,  General  Staff,  War  OflSce,  190.').  Price 
1*.  6d.  each  sheet.  PreseiUed  by  the  Director  of  Military  Operations. 

Algeria  and  Tnnit.  Niox. 

Alg^rie  et  Tunisie.  Par  G.  Niox.  Scale  1 : 2,000,000  or  1  inch  to  3P5  stat.  mites. 
Paris:  Ch.  Delagrave;  1907. 

A  new  edition  of  a  general  map  of  Algeria  and  Tunis,  forming  No.  2:5  of  the  Atlas 
Niox.  It  is  a  somewhat  rough  pnsluction. 

Cape  Colony.  Cape  Geological  Commission 

(ieotogie  il  map  of  the  colony  of  the  Cape  of  Qoo<l  Hojk).  Scale  1 : 238,000  or  1 
inch  to  3-7  shit,  miles.  Sheets  r  2,  4,  45.  Cape  Town  :  Geological  Commission, 
1900-7.  Price  2s.  6</.  each  sheet.  Presented  t)y  the  Director,  Geological  Surrey  of 
the  G'pe  of  Good  Dope. 

As  evideneeil  by  these  sheets,  the  Geological  Survey  of  the  Cape  Colony  is  now 
making  steady  progress.  Mr.  A.  W.  lingers,  who  is  resiionsible  for  the  greater  part  of 
the  work  here  shown,  is  not  only  a  most  thorough  and  enthusiastic  geologist,  but 
])ogsesses  a  good  knowledge  of  geographical  surveying,  so  that  where  necessary  he  is 
able  to  untlcrtakc  the  construction  of  the  gcs)graphical  map  upon  which  to  base  the 
geological  faatures.  Sheet  2  shows  the  gisdogy  of  the  country  in  the  neighlmurhood  of 
Montague,  Swellendam,  Heidelburg,  an<l  lliversdale,  together  with  the  coast-line  from 
Striiis  bay  to  Cape  Barracouta;  sbc>et  4  extends  from  the  eoast  at  Saldanba  bay  to 
beyond  Porterville  and  Woret«ter ;  and  sheet  45  include  the  neighbourhood  of  I  taniels 
Kail,  in  Griqunland  West. 

Gold  Coast.  Topographical  Section.  General  Staff. 

Gold  Coast :  Northern  Territories.  Compiled  in  tlie  Topographical  Section, 
(leneral  Staff.  Scale  1 : 1,000,000  or  1  inch  to  15'8  stat.  mib-s.  London  :  Topo¬ 
graphical  Section,  General  Staff,  War  OflSce,  11K)«!.  Price  2*.  Presented  by  the 
Director  of  Military  Operations. 

North-Eastern  Bhodesia.  Beringer. 

North-Eastern  Rhodesia.  Provisional  map.  Compiled  by  O.  L.  Beringer  from 
information  collected  in  the  Survey  OflBce  and  from  surveys  made  by  the  Survey 
I  >epartment  of  North-Eastern  Rhodesia.  Scale  1  : 1,000,IKK)  or  1  inch  to  15'8  stat. 
miles.  [Luidon,  l'.Hi7.] 

Although  stated  to  be  merely  provisional,  this  map  is  by  far  the  l)est  that  has 
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hitherto  appeared  of  Northern  Rhodeaia.  It  is  baaed  upon  route  travenes  checked  bj 
iistroiiotnical  obserrationa  for  latitude  and  chronometric  ditferenoeg  of  longitude,  com¬ 
bined  with  esteneive  plane-table  aurreyg.  Relief  ig  ehown  by  approximate  contour- 
lineg  in  brown,  but  too  much  reliance  muet  nut  be  placed  upon  theae.  The  map  hag 
been  compiled  by  Mr.  O.  L.  Beringer,  who.  ag  a  gurveyor,  hag  already  done  excellent 
work  in  thig  part  of  Africa,  from  hig  own  gnrveyg  and  the  meet  reliable  information  in 
the  eurrey  department  of  North-Eactem  Rliodegia.  A  reduction  of  the  map  with  gome 
additional  information  wag  publigbed  in  the  April  number  of  the  0«ograpkieal  Journal, 
to  aoconipany  the  paper  of  Mr.  L.  A.  Wallace. 

AMERICA 

Canada.  Department  of  Militia  and  Defence. 

Topographic  map  of  Canada.  Scale  1 : 63,360  or  1  inch  to  a  gtat  mile.  Ontario. 
Sheet  6,  Welhiud.  London:  Topographical  Section,  (ieneral  Staff,  War  Oftice. 
Ottawa :  Intelligence  Branch,  Department  of  Militia  and  Defence,  1007.  PnmtUd 
by  the  Dirertiir  of  Military  Operatione. 

A  gheet  of  the  new  topographical  map  of  Ontario,  noticed  in  the  laet  number  of  the 
OiiHjriiphieal  Journal.  It  embraceg  the  diatrict  bordering  on  l^tke  Erie,  from  I.«p|) 
point  to  Windmill  point,  and  extendg  northward  from  the  lakeaa  far  ag  Welland. 
Canada -NoTa  Scotia.  Canadian  Oeological  Snirey. 

Geological  Survey  of  Canada.  Scale  1  : 63,360  or  1  inch  to  1  gtat  mile.  Province 
of  Nova  Scotia.  Sheeta :  .59-65,74-76,82,83.  Ottawa:  Geological  Survey  Office, 
1905.  rresented  by  the  tleoUn/ical  Survey  of  Canada. 

Theae  aheeta  include  the  portion  of  Nova  Scotia  lying  between  Northumlx-rland 
Straita,  Cobequid  bay,  and  Mincg  bay.  The  geology  ia  well  ahown,  and  u|M)n  each 
ahect  there  ia  a  gooil  index  to  the  coloura  and  aymbola  employed.  Apart  from  their 
primary  nae  as  depicting  the  geological  features  of  the  district,  the  sheets  contain 
much  information  of  a  general  geographical  nature. 

North  America.  Mackinder. 

Stanford’s  New  Orog^phical  Map  of  North  America.  Compiled  under  the  direc¬ 
tion  of  H.  J.  Mackinder,  m.a.  Scale  1 : 6,013,.5<K)  or  1  inch  to  94-9  stat.  miles. 

4  sheets.  London:  Edward  Stanford,  1906.  Pri'-e  U'n.  Pretmted  by  the  Publieher, 
One  of  the  useful  series  of  orographical  wall-maps  now  bedng  publiahed  under  the 
direction  of  Mr.  H.  J.  Mackinder,  H..\.,  notices  of  which  have  appeared  from  time  to 
time  in  this  Journal.  It  is  similar  in  style  U>  those  previously  published,  and  is  in 
every  respect  a  moat  worthy  addition  to  this  excellent  series  of  educational  maps. 

GENERAL. 

World.  Bartholomew. 

Atlas  of  the  World’s  Commerce.  A  new  series  of  maps,  with  descriptive  text  and 
diagrams,  showing  products,  imports,  exports,  commerci^  conditions,  and  economic 
statistics  of  the  countries  of  the  world.  Compiled  from  the  latest  official  returns 
at  the  Edinburgh  Geographical  Institute,  and  edited  by  J.  G.  Bartholomew,  r.R.o.8., 
F.R.B.E.  Parts  20,  21,  and  22.  London :  George  Newnes,  Ltd.,  [1907].  PrieeM. 
each  part.  Prevented  by  the  Publiiher. 

The  following  are  the  contents  of  these  three  parts  of  the  atlas : — Part  20,  Plates : 
21,  Aspects  of  British  trade,  foreign  and  colonial;  22,  23,  World — commercial  high¬ 
ways,  comparative  shipping  trade;  24,  International  shipping;  173,  174,  175,  Fish  oils, 
hides  and  skins;  176,  Dyeing  materials.  Part  21,  Plates:  1,  Commercial  growth  of 
nations ;  2,  3,  World — natural  vegetation,  temperature  of  ocean  surface,  etc. ;  4,  World — 
temperature  charts;  169,  Vegetable  oils,  etc.;  170,  171,  172,  Opium,  drugs,  etc., 
statistics.  Part  22,  Plates:  17,  Im{>orts  and  exports  of  various  countries;  18,  19, 
World — total  British  trade;  2(>,  Aspects  of  British  trade;  165,  16<!,  167,  Ivory,  gums, 
resin,  wax,  etc.;  168,  Vegetable  oils.  etc.  In  addition  to  the  maps  and  diagrams,  each 
of  these  parts  contains  a  continuation  of  the  ‘Commercial  Gazetteer  of  Countries  and 
Ports.’ 

The  publication  of  Part  22  brings  this  most  useful  and  important  atlas  to  a  close. 
All  that  was  anticipated  in  the  notice  of  the  first  part  {lleotjraphical  Journal,  May, 
1906)  has  been  fulfilled,  and  the  work  comprises  a  vast  amount  of  information  on  all 
mattc'rs  oonn<*cted  with  economics  and  commercial  geog;raphy  generally.  This  infor¬ 
mation,  instead  of  being  merely  stated  in  columns  of  figures  which  often  convey  little 
meaning,  is  graphically  and  intelligibly  presented  to  the  student  by  means  of  care¬ 
fully  drawn  and  coloured  maps  and  diagrams,  supplemented  by  text,  in  all  cases 
written  by  experts  on  the  subjects  dealt  with.  The  complete  atlas  consists  of  176 
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larKO  pa^ee  of  coloured  platea,  oontsining  upwards  of  1000  maps  and  diagrama  in 
addition  to  the  text,  and  tlie  lHiK>ur  and  reaearcL  entailed  in  its  compilatiou  miiat  have 
Itoen  enormous.  In  an  undertaking  of  this  kind  some  mistakes  must  naturally  occur, 
but  it  is  safe  to  say  that  these  are  few  and  far  between.  Where  such  have  been  noted 
after  publication  of  the  part  in  which  they  occur,  the  corrections  will  be  found  on  a  page 
given  with  the  last  part.  There  cun  be  no  doubt  that  as  the  atlas  becomes  known  it 
will  be  appreciated  by  all  those  who  are  interested  in  the  world's  trade  and  commerce. 
Whatever  the  result  may  be  os  regards  financial  success,  Mr.  Bartholomew  will  have 
the  satisfaction  of  knowing  that  be  has  added  another  to  bis  already  long  list  of  useful 
geographical  publications.  The  atlas  has  been  dedicated  to  the  Right  Hon.  Sir  George 
Taubman  Goldie,  k.u.m.q  ,  etc.,  the  President  of  this  Society. 

World.  Harmsworth. 

Harmsworth  Atlas  and  Gazetteer.  500  maps  and  diagrams  and  105,000  references. 
Part  10,  11,  and  12.  Loudon:  The  Amalgamated  Press,  Ltd.,  1907.  Price  Id. 
each  part.  ^ 

These  parts  contain  the  following  maps; — Part  10,  Nos.:  41  -42,  West  and  South- 
West  Ireland;  129  130,  Japanese  Empire;  207-20S,  New  Zealand  and  Tasmania. 
Part  11,  Nos.:  33-34,  Scottish  highlands;  117-118,  Bengal  provinces  and  Burmali ; 
121-122,  East  Indies  (industries  and  communications).  Part  12,  Noe. :  83,  81,  Southern 
Italy;  91-92,  Norway  and  Sweden;  199-200,  Australasia  (industries  and  com¬ 
munications). 

World.  *  Bavenstein. 

Philips’  Handy-Volume  Atlas  of  the  World,  containing  seventy-two  new  and 
speeially  cngraveil  plates,  with  statistical  notes  and  complete  index.  Seventh 
edition,  revised  to  date.  By  E.  <t.  Ravensteiu,  f.r.g.s.  London:  George  Philip 
&  Son,  Ltd.,  1907.  Price  3*.  6<1.  Presented  by  the  Publisher. 

World.  Schrader,  Prudent,  and  Anthoine. 

Atlas  de  G^graphic  moderne.  Par  F.  Schrader,  Lieut -OJonel  F.  Prudent  et 
E.  Anthoine.  Nouvelle  edition.  Paris :  Hachette  et  Cie.,  1907.  Price  25  /r. 

No  extensive  alterations  or  additions  have  been  made  in  this  edition,  and  in  general 
apiteurunce  and  number  of  maps  it  remains  much  as  it  was  when  first  published. 
Several  new  diagrams  and  small  maps  are  here  given  fur  the  first  time,  and  altera¬ 
tions  have  been  made  in  the  t«‘Xt  to  bring  it  up  to  date.  In  some  resiieets  the  revision 
has  not  been  so  thorough  as  might  have  been  exjiected.  For  instance,  the  South 
Polar  map  (No.  1)  dues  not  show  the  results  of  the  must  recent  explorations,  no  notice 
)>uing  taken  even  of  Captain  Scutt’s  work,  although  on  the  block  map  accompanying 
No.  3  this  is  shown.  On  Map  3J  the  railway  across  Asia  Minor  is  shown  us  only 
constructed  as  far  as  Kunia :  and  several  of  the  maps  dealing  with  Africit  certainly 
ne«‘d  further  revision,  specially  as  regards  boundaries.  The  map  of  Canada  (No.  5)i) 
is  decidedly  out  of  date  as  regards  the  Arctic  Regions,  Captain  Sverdrup’s  discoveries 
being  utterly  ignored.  Still  this  is  really  a  good  general  atlas,  on  modern  lines,  and 
one  that  has  rightly  obtained  a  eonsiderable  reputation. 

World.  Schrader. 

Atlas  de  Geographic  Historique.  Par  une  re'union  de  pmfesseurs  et  savant.s  sous 
la  direction  gi«graphique  de  F.  Schrader.  Nouvelle  edition.  Paris:  Hachette  et 
Cie.,  19o7.  Price  35  /r. 

A  new  and  revised  edition  of  this  useful  general  historical  atlas.  The  alterations 
are  few,  and  the  number  of  mai>8  and  their  arrangement  are  as  before. 

World.  Stieler. 

Neunten,  von  Grund  aus  neubearbeiteten  und  neugestochenen  .\uflage  von  Stielers 
Hand-Atlas,  100  Karten  auf  200  Seiten  mit  162  Nebenkarten  in  Kupferstich  und 
einem  alphabetischen  Verzeichnis  aller  im  Atlas  verkommenden  Namen  (uugefahr 
240,000  Namen  enthaltend)  herausgegeben  von  Justus  Perthes’  Geographischer 
Anstalt  in  Gotha.  Lieferungen  43,  44,  45,  and  46.  Gotha:  Justus  Perthes,  1907. 
Price  60  pf.  each  part. 

'These  imrls  contain  the  following  maps : — Parts  43-44,  Nos. :  30,  Frankreich,  Bl.  4  ; 
65,  Japan,  Korea,  und  Ost-China;  84,  Ost-Canada;  97,  Siid-Amerika,  Bl.  3.  Part  45- 
46,  Nos :  .54.  Balkan-Halbinsel,  Bl.  4 ;  82,  Nord-Amerika  (Uebersicht) ;  94,  Siid- 
Amerika  (Uebersioht). 

CHABTS. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  during 
February,  1907.  Presented  by  the  Uydrographer,  Admiralty. 
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New  CharU. 

Aeia  Minor : — Kalimno,  Kappari,  and  Koe  channels.  2«. 

West  Indies : — Cuba.  5$. 

Plans  in  the  neighbourhood  of  Magellan  strait : — Fitzroy  channel. 
Port  Bobillier ;  Guzman  inlet.  2s. 

China,  east  coast ; — Port  Shelter  and  liocky  harbour.  8s. 

Plans  in  the  islands  south  of  Kiusiu : — Isso,  Miyanoura.  2s. 

Japan Nanao  wan.  3s. 

Japan,  Kiusiu,  east  coast : — Ariake  wan.  2s. 

Australia,  east  coast : — I’ort  Jackson  to  Cape  Byron.  4s. 
Anchorages  in  the  Solomon  islands: — Beaufort  bay,  Sutulahia 
anchorage,  Vura  anchorage,  Anki  island  harbour.  Sandfly 
passage,  Albatros  bay,  Leugo  to  Tctere,  Ngora  fu  harbour.  2s. 

New  Plans  and  Flans  added. 

No.  Inches. 

1582  m  =  4'8  Harbours  on  the  eastern  coast  of  the  Adriatic.  I’lau  added : — 
Narenta  river  entrance  and  anchorage.  2s. 

Charts  Canoelled. 

No.  Cancelled  by  No. 

1899  Asia  Minor :  —  Kara- 

^animls  Kalimno,  Kappari,  and  Kos  channels  .  .  1899 

2579  West  Indies :  —  Cuba, 

western  portion.  New  chart. 

2580  West  Indies :  —  Cuba.  Cuba .  2579 

eastern  portion. 

813  Ceylon,  south  coast : — 

Plan  of  Colombo  harbour  on 
this  sheet. 

205  Japan  :  —  Nanao  har-lNew  chart. 


hours.  /  Nanao  wan . 3014 

2873  Anchorages  in  thclNew  chart, 
tvdomon  islands.  /  Anchorages  in  the  Solomon  islands  .  .  2873 


Charts  that  have  received  Important  Corrections. 

No.  2154,  England,  south  coast: — Newhaven.  2050,  England,  south  coast: — 
Approaches  to  Spithead.  2255,  England,  south  coast : — Weymouth  and  Portland. 
30,  England,  south  coast,  Plymouth  sound  and  the  Hamouze.  32,  England,  south 
coast: — Falmouth  harbjur.  2879,  Wales,  west  coast: — Milford  haven.  1951, 
England,  west  coast: — Liverpool  bay.  2131,  Scotland,  west  coast: — Arran  island 
to  Gare  loch.  1828,  England,  east  coast:— The  Downs.  1607,  England,  east 
coast:— North  Foreland  to  the  Nore.  2151,  England,  east  coast: — Bn)adness  to 
Mucking  light.  1834,  England,  east  coast: — Bishops  ness  to  Bochester.  1491, 
England,  cast  coast: — Harwich  harbour.  109,  England,  east  coast: — Entrance  to 
the  river  Humber.  3497,  England,  east  coast : — Hull  road.  2567,  England,  east 
coast: — Tees  bay.  1934,  England,  cast  coast: — Kiver  Tyne  entrance.  1777, 
Ireland,  south  coast:— Queenstown  and  Port  of  Cork.  60,  Channel  islands: — 
Alderney  and  the  (  'asquets.  2625,  Channel  islands  :— Guernsey,  Herm  and  Serk. 
625,  Channel  islands  : — Island  of  Jersey.  2289,  Norway  : — The  Skagerrak.  3115, 
Baltic  sea: — Approaches  to  Itafso  and  Biorneborg.  144,  Spain,  south  coast: — 
Gibraltar.  194,  Malta  and  Gozo  islands.  867,  Bermuda From  the  Narrows  to 
Hsouilton.  1127,  Kiver  St.  Lawrence : — Montreal  harbour.  337,  North  American 
lakes  : — ^Toronto  harbour.  324,  North  American  lakes : — Kiver  St.  Mary  fnim  East 
Neebish  to  point  Iroquois.  1638,  Gulf  of  Mexico : — Breton  sound  to  Demihre 
island.  1499,  Alaska: — Cross  sound  to  Kadiak  island.  616,  Africa,  west  coast : — 
Sierra  Leone  river.  1920,  Africa,  south  coast : — Table  buy.  1849,  Africa,  south 
coast :— Simon’s  bay.  2404,  Singapore,  main  strait  from  Tr^  island  to  Batam  bay. 
1466,  China,  east  coast: — Fotaiuuun  pass.  3180,  China,  north  coast: — Shantung 
promontory  to  Nagasaki. 

(J.  D.  Fottrr,  AyttU.) 


No.  Inches 
1899  m  =  1-2 
2579  m  =  0  07 
1 1-8 1 

3630  m  =^3-6} 
|3-6( 

3612  m  =  4  6 

3621  m={J9) 

3614  m  =  1-9 
3628  m  =  1-3 

3622  m  =  013 
2873  m  =  var. 
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Chile.  Oflciae  Hidrograflea,  Valparaiso. 

Chilian  Hydroj'raphic  Charts.  Noe.:  120,  Canal  Smith.  Canalee  Majiie  i  (iray ;  128, 
.\rica.  Valparaisu  :  Oiicina  Hidrugrafica,  19U6.  Pretented  by  the  Chilian  llydro- 
ijraphie  Offii-e. 

Indian  Oeean  and  Red  Sea.  Meteorological  Office. 

Monthly  meteorological  Charts  of  the  Indian  Ocean  north  of  15°  S.  lat  and  Red  Sea, 
April,  1907.  London:  Meteorological  Office,  1907.  Priee  6d.  eueh.  Pretented 
by  the  Publither. 

North  Atlantic  and  Mediterranean.  Meteorological  Office. 

Monthly  meteorological  Charts  of  tlio  North  Atlantic  and  Mediterranean,  April, 
1907.  I>ondon :  Meteorological  Office,  1907,  Priee  Qd.  each.  Pretented  by  ttus 
Meteorotogival  Office. 

North  Atlantic.  IT.S.  Hydrographic  Office. 

Pilot  Chart  of  the  North  Atlantic  Ocean,  March,  1907.  Washington:  U.S. 
Hydrographic  Office,  1907.  Pretented  by  the  VJi.  Uyilrographic  Office. 

North  Facifio.  U.S.  Hydrographic  Office. 

Monthly  pilot  chart  of  the  North  Pacific  Ocean,  .^ril,  1907.  Washington:  U.S. 
Hydrographic  Office,  1907.  Pretented  by  the  U.S.  Hydrographic  Office. 

FHOTOOBAPH8. 

Asia.  Ponting. 

Nine  photographs  of  India,  China,  and  Jai>au,  taken  by  H.  G.  Ponting,  Ks<]. 
Preteuted  by  U.  (1.  Pouting,  Ktq. 

An  extremely  good  set  of  enlargements,  varying  in  size  from  1^x2  feet  to  2  x  2| 
f<et.  Some  of  them,  such  as  the  view  of  Kanchenjnnga  from  Darjiling,  and  those 
of  Mount  Fuji,  are  most  artistic  and  remarkably  clear,  while  the  view  of  the  Great 
Wall  of  China  is  specially  interesting  from  the  extent  of  the  wall  it  embraces.  The 
Society  was  previously  indebted  to  ^Ir.  Ponting  fur  an  album  of  photographic  repro¬ 
ductions  of  Fuji  which  he  presented  last  year,  and  it  is  from  the  same  negatives  tliat 
the  enlargements  have  been  maile. 

(l)The  Taj  Mahal,  Agra;  (2)  Mount  Kangchenjuuga  from  Darjiling;  (3)  A  fakir 
of  Holy  lienares;  (4)  Mount  Fuji;  (5)  Mount  Fuji  through  the  pines  of  Lake  Motosu  ; 
(U)  Mount  Fuji  and  the  Shira-ito  falls;  (7)  Mount  Fuji  at  sunset ;  (8)  I^kke  Yamauaka 
from  the  summit  of  Mount  Fuji;  (9)  The  Great  Wall  of  China  at  the  Nankow  psiss,  51) 
miles  from  Peking. 

Malay  Peninsula.  Adam. 

Thirty-one  photographs  of  the  Malay  Peninsula,  taken  by  Frank  Adam,  Ks*!. 
Preteuted  by  Frank  Adam,  Etip 

These  are  of  different  sizes,  eight  of  them  being  small  panoramas.  The  subjects 
have  been  well  selected  to  illustrate  the  typical  scenery  of  the  country.  They  are  as 
follows ; — 

(1-4)  Scenes  in  the  Straits  of  Salang;  (5)  Kntrnnee  to  Pangna  river;  (ti)  Paraptt 
of  tin-mine  in  sea,  Tongkah ;  (7)  Entrance  to  river,  Tongkah  ;  (8)  Elephants  at  Straits 
of  Lem  Pak  Phra;  (9  and  10)  Deer-shooting  expedition,  Pulo  Bui;  (11)  Chinese 
temple  ill  Marole  cliffs,  Perak;  (12)  Taiping  hill,  Perak;  (13  and  11)  Bukit  Kutii 
mountain,  Selangor;  (15)  Selangor  river  and  Bukit  Kutu;  (1C)  Selangor  river  and 
Kuala  Kubu;  (17)  Selangor  river  and  Union  Telor;  (18)  Malay  village  near  Basa, 
Selangor;  (19  and  20)  Limestone  crags  near  Ranching ;  (21)  Opening  ci-remony, 
Serenduh  hydraulic  tin-mine;  (22)  Malay  mosque,  Batu;  (23)  Government  bungalow, 
Dusun  Tua.  Ulu  Langat;  (24)  Lake  club  and  gardens,  Kuala  Lumpur;  (25)  ].ake 
gardens,  Kuala  Lumpur;  (20)  Batu  valley,  Selangor;  (27)  View  of  Kuala  Lumpur 
town  ;  (28)  Bukit  Kutu  mountain  and  valley ;  (29-31)  Pahang  mountains  as  seen  from 
summit  of  Bukit  Kutu. 

Punjab.  Ritchie 

Six  photographs  of  the  Punjab,  taken  by  Captain  C.  Mael.  llitehie,  ii.u..\.  Pre¬ 
teuted  by  Captain  C.  Mael.  llitehie,  R.ILA. 

The  titles  an;  as  follows ; — 

(I  and  2)  Difficulties  of  transport  in  the  Salt  range  ;  (3)  A  banyan  tree  near  entrance 
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to  Kangra  valley:  (4)  A  bullock-cart  croeaing  a  amall  branch  of  the  Bias  river;  (6)  A 
ferry-boat  ou  the  Bias  river ;  (6)  Loading  a  ferry-lioat. 

Sahara.  Hilton-Simpion. 

Eighty-eight  photographs  of  the  Sahara,  taken  by  M.  W.  liiltun-Simpson,  Esq. 
Presented  iy  M.  IK.  HiltOH-Simpsmi,  Eui. 

These  photographs,  twenty-two  of  which  are  excellent  panoramas,  were  taken  during 
Mr.  Hilton-Simpsuu’s  travels  in  the  Sahara,  south  of  Algeria  and  Tunis,  in  the  winter 
of  1905-6.  They  form  a  continuation  of  those  presented  in  1905.  As  may  be  judged 
from  the  titles,  among  them  are  some  good  typical  desert  scenes. 

(1)  The  bridge  over  the  Wad  Galxjs  at  the  suburb  of  Jam,  Gabes ;  (2)  A  street 
thatched  with  date-palm  leaves  near  the  market,  Gabes ;  (3)  Pool  at  Shenini,  a  suburb 
of  Gabes ;  (4)  Beduin  tent  at  Shenini ;  (5)  Sunset  in  the  oasis  of  Gabes ;  (6)  An  old 
negro  clown  who  performs  in  Jara  and  Menzel,  Gabes ;  (7)  My  camp  at  Hadcij ;  (8) 
Mouth  of  rain-water  cistern,  Hadeij ;  (9)  Crossing  the  bed  of  the  Wad  just  north  of 
Hadeij ;  (10)  Troglodyte  Jews  of  Hadeij;  (11)  A  Jewish  troglodyte  family  of  Hadeij  ; 
(12  and  13)  Mouth  of  troghxlyte  dwellings,  Hadeij  ;  (14)  Bordj  Tunl,  a  small  French- 
built  caravanserai;  (15)  The  market-place,  Gafsa;  (16)  A  girl  of  Gafsa;  (17)  Women 
washing  clothes  at  Gafsa;  (18)  The  ancient  Roman  baths  beside  the  Kaids  house  at 
Gafsa;  (19)  Beduin  tent,  Gafsa ;  (20)  A  caravan  of  kerratas  or  carts  going  from  Gabes 
to  Gafsa;  (21)  In  the  market-place  at  Udref ;  (22)  Market-place  and  inostjiic  at  El 
Guettar ;  (23)  Mosque  at  El  Guettar ;  (24)  Camp  at  Bir  Marbot ;  (2,j)  View,  6  miles 
south-west  of  Gafsa;  (26)  A  Roman  column  lying  in  the  desert;  (27)  A  grave  in  the 
desert  between  Gafsa  and  Tozer  ;  (28)  Tozer  during  a  dust-storm  ;  (29)  House  of  mud 
tiles  in  the  market-place  at  Tozer;  (30)  A  warm  spring  at  Kriz ;  (31)  The  market¬ 
place,  Nelta;  (32)  A  tile-decorated  house  at  Nef.a;  (33)  A  jkkiI  in  the  oasis  of  Nefta; 
(34)  Market-place  and  minaret  of  mosque,  El  Wad;  (^)  A  well  at  El  Wad;  (36)  Date 
palm  groves  b<.-tween  the  dunes  of  sand  at  El  Wad;  (37)  Dehila,  a  village  north  of  El 
Wad;  (38)  The  well,  Bir  Asli,  on  the  frontier  of  Algeria  and  Tunis;  (39)  Heavy 
“going”  in  the  louse  sand  of4he  dunes  between  Debila  and  El  Wad;  (40)  Messaoud 
Ih'o  buu  Toyeb,  a  famous  Shaamba  chief;  (41  and  42)  Market-place,  Tuggurt :  (43) 
Door  of  Zawia  at  Tauielath;  (44)  An  old  Uled  Nail  woman.  Tuggurt ;  (45)  Crowd 
welcoming  a  famous  marabout,  Tuggurt;  (46)  Uled  Nail  danseuse,  Tuggurt;  (47) 
Uled  Nail  danseuses,  Tuggurt ;  (18)  Temassin ;  (49)  The  market-place,  Temassin ; 
(50)  Small  salt  lake  at  Temassin;  (51)  A  street  in  Tamelath  lea<ling  to  the  famous 
mosque;  (52)  French-built  mosque  at  Sidi  Khelil;  (53)  Interior  of  Borj  or  caravanserai 
of  Bledct  Ahmar;  (54)  Camels  carrying  the  “ImssiKirs”  or  tents,  in  which  women 
travel;  (55  and  56)  The  market-]>laoe.  Wargla;  (57)  Looking  north-east  from  a  mosque 
minaret;  (58)  Mission  station  of  the  Peres  blancs,  Wargla;  (59)  A  woman  of  the  Beni 
Brahim  tribe,  Wargla;  (60)  A  “  mehari,”  or  trotting-camel,  Wargla  ;  (61)  Open  space 
outside  the  Bureau  Arabc',  Wargla ;  (62)  Street  in  the  Beni  Brahim  quarter  at  Wargla ; 
(6:i)  In  the  oasis  of  Ajaja;  (64)  Part  of  the  fllled-in  moat  at  Wargla;  (65)  Rivulet 
running  under  ruined  house  at  Ajaja;  (66)  Susa,  from  the  sea;  (67)  The  Wad  Gabes 
and  bridge  of  Jara,  Gabes  ;  (68)  Shenini,  a  suburb  of  Gabes ;  (69)  The  “  wad  ”  outside 
the  oasis  of  Gafsa;  (70)  View  of  the  mountains,  looking  northward,  from  a  (xiint  a  few 
miles  west  of  the  wells  of  Mehamla,  Tunisian  Sahara;  (71)  The  country  on  the  western 
side  of  the  Shott  Melrir;  (72)  Zawia  of  El  Bour,  near  N’Gussa;  (73)  A  view  in  the 
Mutmata  hills,  looking  northward  from  Hadeij ;  (74)  River-bed  near  Hadeij,  in  the 
Matmata  hills ;  (75)  Tamelath;  (76)  Outside  the  borj  at  Biar  Krebach;  (77)  Outside 
Borj  Gouifla ;  (78)  Uled  Nail  tents,  Tuggurt ;  (79)  Beduin  camp  between  Tuggurt  and 
Wargla  ;  (80)  The  great  sea  of  sand-dunes  between  El  Wad  and  Tuggurt;  (81)  One  of 
my  cami)s  between  Tuggurt  and  Wargla;  (82)  El  Wad  from  the  great  dune  to  the 
west  of  the  town  ;  (83)  El  Wad  from  the  north-east ;  (84)  Wargla  from  the  south ;  (85) 
Bureau  A rabe,  Wargla ;  (86)  lj<x)king  eastward  from  the  minaret  at  Wargla;  (87) 
The  shott  a  mile  or  two  east  of  Wargla. 


N.B.— It  would  greatly  add  to  the  value  of  the  collection  of  Photo¬ 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  useftd  for  reference  if  the  ntune  of  the  photographer  and  his 
suldress  are  given. 
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